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Autopilots for: 

• Jet Transports 

• Business Planes 



Company Formed to Study Space Design 



First in Constant Speed Drives . . . 


SUNDSTRAND 



Make the right move 

Grow and Go with Sundstrandl 

CHALLENGING OPPORTUNITIES in s. kst-moving organization assure 
you of plenty of toom ios yjur growth. A sevenfold sales increase since 1950, 
plus a diversified program encompassing almost every type of commercial 
and military aircraft, assures you of coiiti/iuing o/ipartuHity with no ceiling on 
your future. 

DESIGN AND DEVELOPMENT of the newest applications of Sundstrand’s 
constant speed drives iliydrit-mechanical transmissions), hydraulic pumps 
and motors, gearboxes, and specialized controls demand hyitrauliis, mechani- 
i.ii, iliilrhut, i/tiigii, and Jivehipmen! iiigimiri. 


ROCKFORD, ILLINOIS provides ideal living conditions, recreational facili- Rockford, lllinoi: 

ties, and educational opportunities to complement your career, accommodate Do it todoyl 

your entire family. 


SUNDSTRAND AVIATION 

Dlvliien of Sandilrvnd Machina Tsot Canpony, ROCKFOkD, RLINOIS Weslern DlUild OHIce- Hawthorne. CallFcrnia 

CONSTANT SPEED DRIVES • AIRCRAFT ACCESSORIES 



This Stinson Voyager recently swept in and made a 
smooth landing on a mighty rough field near Akron, 
Ohio. 

Equipped with the new airplane Terra-Tire developed 
by Goodyear, the light plane was able to negotiate 
terrain which would spell real trouble for a conven- 
tional-tired aircraft. 

But these thin and extremely pliable, baglike tires are 
inflated to only 3 to 8 pounds’ pressure— have the 
ability to absorb sliarp objects, “give” with them 
without puncturing. And the 24"-wide footpad of the 
Terra-Tire makes it possible for it to span pitfalls that 
otherwise would jolt or dump standard-equipped 
aircraft. 

The Terra-Tire has demonstrated amazing mobility 
over unimproved terrain on a host of land vehicles— 
has proved itself on farms, sand dunes, marsh and 


rock quarries, has navigated delicate putting greens 
without breaking a blade of grass. 

Now it heralds a new approach to some long-standing 
aeronautical problems. In addition to the Stinson 
application, it has been utilized in beaching amphibi- 
ous aircraft along rocky shore lines. 

If the Terra-Tire suggests answers to certain prob- 
lems fading you right now, you’re invited to write for 
full particulars. Address: 

Goodyear, Aviation Products Division, 

Akron 16, Ohio, or Los Angeles 54, California 






escape artists 


Weber.. .leader in escape systems. ..has designed and built more ejection seats. ..for more 
operational planes. ..than any other independent manufacturer. Weber ejection seats are in 
the Boeing B>47 Stratojet...the Boeing B>52 Stratofortress...the Cessna T-37 Jet Trainer 
...the Convair F*102A Interceptor. ..the McDonnell F-IOIA Voodoo. Weber leadership is no 
accident. Forward-looking research ...most careful engineering. ..top-notch manufacturing... 
from the conception of an idea to delivery of the finished product, Weber personnel and 
Weber facilities are geared to do the job. For tomorrow’s planes, Weber investigations today 
encompass ejection seats, capsules, escape systems. ..human factors. ..low altitude escape 
...supersonic escape. ..stabilization. ..high altitude escape. Weber Aircraft Corporation 

2820 Ontnrio Stmt 
Burbrink, California 
Escape systems and ejeelhn seals 
Aircraft Inla larcqmpn, cm 
CniinilPaiullmg ci/nipmciH 



AVIATION CALENDAR 


Nov. 26-30-tlum3ii l';iigiil(.'tring CoiiUt- 
ence. Third Intcriialional .\utoinatiDn lix- 
positioii. Trade Slio« Building. Ncn York 
fcity. 

Nov. 29- JO-1956 Operations Hcscrircli Con- 
ference, Society for Advancement of Man- 
agement, Hotel Commodore, New York, 
N, Y. 

Dec. 5-7-lnstrumcntation Conference &• 
Kxliiliit, sponsored by tlio Professional 
Croup on Instrumenlatiun and the ,\t- 
lanta, Ca., Section. Institute of Radio 
Kngincers, Biltmorc Hotel, .Atlanta, Ca. 

Dec. 6-7-Third Annual Meeting, Amctican- 
Astronautical Society, Hotel Edison. New 
A’oek. N. Y. 

Dec. 7-Opcn House and Air Po«er Slio«', 
Myrtle 6caeh AFB, S. C. 

Dec, 7— Symposium on Ecologs- of Ait Trans- 
port, institute of the .Aeronautical Sci- 
ences, 7660 Bevctlv BKd.. Los Angeles, 
Calif. 

Dec, 17-Annual Wright Day Dinner, Slier- 
aton Park Hotel, W ashington, D. C. 

Dec, 28-Jl-Third King Orange Intoma- 
tioiial Model Plane Contest, U. S, Marine 
Corps Air Station, Miami. Kla, 

Jan. 21-22, 1957— Symposium on Solar t’nr- 
nace Design and Operation, Hotel West- 
ward Ho. Phoenix, Ariz. 

Ian. 2S-Jl-8th Plant Maintenance & Engi- 
neering Conferenee, Public Auditorium, 
Cleveland, Ohio. 

Ian. Jl-Sixth .Annual Instrument Short 
Course, Lns Angeles Harbor Junior Col- 
lege, Wilmington. Calif. .Additional 
course will bo held hch. 1. 

Feb, 7— Operations Research Svmposinm, 
University Museum Lecture llall, Uni- 
versity of Pennsilvania, i’liibdelphia. Pa. 

Feb. 7-kAnnual M'id-Wintet Simposiiim of 
the New- York Section. InUmment So- 
ciety of .Aincrica, Carden City Hotel, 
Long Island, N. Y. 

Feb. 1-4-15—1957 Transistor and Solid State 
Circuits Conference. University of Penn- 
sylvania. Philadelphia, Pa. 





Men, Methods and Machines 


teamed for CONTROLLED WELDING 
at Lavelle 


Experienced welding engineers and technicians use individualized and 
advanced methods with Government Certified equipment to produce 
specification weldments at Lavelle. This accurately controll^ weld- 
ing insures the Grumman engine shroud shown above against the 
stresses of high lemperature jet engine speeds . . . where peak per- 
formance proves the advantages of this specialized Lavelle fabri- 
cating service. 

Lavelle fabricates weldments of titanium, high temperature resistant 
nickel and steel alloys and aluminum ... by resistance, automatic or 
manual inert gas, metallic arc, and oxy-acetylene welding. Weld 
quality is controlled by rigid inspection using X-Ray, Zyglo, Magnaflux 
and microscopic procedures. 

Major manufacturers depend on Lavelle’s controlled welding to meet 
exacting specifications . - . Lavelle’s dependable delivery to meet 
demanding production schedules. When your production standards 
require the finest in specialized fabricating services . . . contact Lavelle. 

a This illustrated brochure gives additional data on Lavelle 
services. Write for a copy without obligation. 
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lAVEllE AIRCRAFT CORPORATION • NEWTOWN, RUCKS COUNTY, PA. 



BENDIX FLUSH LOOP ANTENNA INCREASES SPEED, 
REDUCES PRECIPITATION STATIC 50% ! 


Ozark Air Lines specified the Bendix* Flush Loop Antenna 
in converting their fleet of DC-3’s to Hi-Per modifications. 
And here’s what Captain J. A. Wiggins, Superintendent 
of Flight Operation for Ozark, reports: 

“Our Bendix Flush Loop Antenna installations have 
eliminated 50% of the precipitation static we formerly 
encountered. This is, of course, very important in our 
type of operation since a good portion of our small air- 
port approaches are Homing facilities and it is necessary 
to use ADF. This is one of the modifications we are 
doing to our aircraft which results in an increase in 
speed and a decrease in operating cost,” 


The newest development in ADF antennas, the LPA-70, 
can i)e flush mounted on the top or lower surface of any 
aircraft. And because there arc no projections or exposed 
areas, precipitation static is greatly reduced and drag 
eliminated entirely. 

For complete information regarding performance char- 
acteristics and installation data, write directly to Bendix 
Radio, Aviation Electronic Products, Baltimore 4, 
Maryland. Or contact: West Cktast — Bendix Radio, 10500 
Magnolia Boulevard, N'orth Hollywood, California; Ex- 
port — Bendix International, 205 East 42nd Street, New 
York 17, New York, •«». u. ..t, «... 



Bendix Radio Division 



Pictured above are two of the most 
exciting aircraft in the world today— the 
Boeing 707 prototype, America’s first jet 
transport, and her sister ship, the Boeing 
Stratotanker, first production model jet 
tanker-transport. Boeing, long-time 
leader in design of multi-jet aircraft, 
selected Twin Coach to build several 
major airframe assemblies for these two 
important aircraft. 

This important assignment typifies the 
way prime contractors rely on Twin 
Coach Aircraft Division. For Twin is 


stafled with experienced aircraft special- 
ists to design and construct Cooling . . . 
with experienced aircraft production 
personnel . . . under experienced aircraft 
supervision and management. 

You can buy experience — at Twin 
Coach. So if you’re thinking of sub- 
contracting, call Twin Coach Aircraft 
Division. You’ll be secure in the knowl- 
edge that your assembly will be built by 
aircraft specialists — by men whose sole 
aim is to produce to specification ... on 
schedule ... at the lowest possible cost. 



OMar divlsloKi ol 

Twin Confi Componr maUj 



FAGEOL-LETLANO PICSEL ENGINES 



BUFFALO, N. Y. 
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Defending Today’s USAF Bombers Electronic Armament From General Electric 



16 YEARS' SYSTEMS ENGINEERING EXPERIENCE BACKS 
B47 AND B-52 ARMAMENT PRODUCED BY GENERAL 
ELECTRIC’S AIRCRAFT PRDDUCTS DEPARTMENT 


TODAY all Boeing B-47 and most operational B-S2 Air 
Force Bombers are equipped with electronic defense system* 
designed and developed by General Electric. The evolution 
of systems engineered bomber defense since 1 940 has brought 
about today’s completely integrated armament equipment, 
remotely operated by a single Air Force gunner. 




1944 G'E control and turrets linked witha periscopic 
sight allowed Douglas B-26 gunner to aim and 
fire both upper and lower turrets by remote control. 


194S Standard equipment on the Boeing B-50 in- 
cluded an advanced General Electric, remote- 
controlled armament sighting system. 




1949 Convair B-36 is armed with a complete G-E 
defense system including turrets, sighting stations, 
radar control and a G-E electronic computer. 


1956 The Douglas B-66 was the first tactical bomber 
to be equipped with radar-directed, automatic tail 
armament system. ixi-t 




^vgress /s Our Most Important T^oduef 


GENERAL 



ELECTRIC 



from Wafer 


...to Snow 


...fo Land 


"Mayday" Mission for Pantobase 

Only Pantobase equipped planes can accomplish this mission with 
the al!-important dispatch that often makes the difference between 
life and death. Airplanes with Stroukoff developed Pantobase stand 
ready at all times to take off and land on any surface — ice. water, 
snow, unimproved terrain, sand, slush, mud, soft ice, or a conven- 
tional runway. No advance preparation is necessary for operation of 
Pantobase aircraft either in adjustments to the landing gear or in 
preparation of runways. All the 7vorld is an airport. 

Achievement is a tradition at Stroukoff. Leaders in the development 
and design of cargo and transport aircraft, Stroukoff offers challenging 
opportunities to engineers in many fields. Send complete resume and 
salary requirements to our personnel manager. 


Eidmiihg ik& fronti&t ofAircroR Pferfernwim 



AIRCRAFT CORP. 
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First 

by performance 
test 


If you want accurate reproduction under the most adverse lest conditions, 
get acquainted with Consolidated's DataTapc Recorder. Compact and 
versatile, DataTape gives you a combination of quality advantages found 
in no other airborne recorder. 

One of many unique features is DataTape's precision and integral capstan 
assembly which operates under highly adverse environmental conditions 
with a minimum of flutter. All critical components of the tape drive system 
are located on a separate plate assembly to minimize vibration and warpage. 
A filtered capstan drive mechanism isolates the tape drive from any disturb- 
ance in the drive motor assembly. And the Recorder is provided with 9VS " 
stiffened tape reels as further precaution against vibration. 


Consolidated Eleetrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


NATIONWIDE C O M P A N Y - O W N E D SALES & SERVICE OFFICES 




AIRBORNE HYDRAULIC 

IN-LINE 

RELIEF VALVES 


afieg tedSa/alta Sagwndo, Cctlf«*fila, 3160 E. Imperial Kiphwav ■ Ddlfpll 33, MIchIgpn, 1400 Ophman Elwd. (Sdnicd Onty) 

, r. O. Odd 313 • WoihlngKn S, O.C., 634-3 WydO Bldg. • AddiW Sv>kd lodUhi d: MIonI Si>tl-g>, Flotldg, 641 0« Solo Dtivo 
TELEOBAMS: vidkorl wgx OotroH • TELETYPE “BOY" 1143 • CABLEi VIddI 
OVERSEAS REPRESENTATlVFt YK* Sparry GyTMropo Co., LM.— GtmI Wo*I Rood, Brorrtford, Middc.. En|lorid 


ENGINCBIfS AND BUILDCX5 OF Oil H Y D F A U L I C lOUIPMCNT SINCE 1921 
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h ytrol 


The Accepted | 
Anti-Skid 
Braking System 


hytrot is standard 
equipment on the B-iT 


hytrol ts standard 
cquipmenton the B-52 


hytrol is standard 
equipment on the B-66 


nytrot is standard I 
eguipmcnt-ei ! t he F-tOOC&IM 


hytrol 

eqitipment on tifC-lSOA 


. Proved on Thirty-Five 
Other Ttoamf-Avntai^— 


is your airplane kero? 





BEAVERS AROUND THE WORED 


De Haviiland Civil and Military Beavers 
are operating in 50 difTerent countries 
on 7 continents, and from Pole to Pole. 






Countries of the World in which Beavers may be found 

Aloska 


Colombio 

Haiti . 

Moloyo 

South AErico 

Aniarctico 


' Daminicon Republic 

Honduroe 

Mexico 

Saudi Arabia 

ArganKna 


Dutch New Guinea 

Indio 

New Zealand 

Syria 

Austrolio 


Ecuodor . 

Indonesia 

Norway 

The Philippines 

Bolivio 


Egypt 


Pakistan 

United Kingdom 

Brozll 


El Salvador 


Panama 

United Stales 

British New Guinea 

Eolklond Islonds 


Poroguay 

Uruguay 

Corabodia 


Finland 

Korea 

Peru 

Veneiueio 

Canada 


Formosa 

Loos 

Puerto Rico 

West Africa 

Chile 


Guatemala 

Lebonon 

Rhodesia 

Yugoslavia 




Designed and Built by 



THE 

DE 

HAVILLAND 

AIRCRAFT OF 

CANADA 

LIMITED 



POSTAL STATION "L". TORONTO, ONTARIO 


WESTERN SALES AND SERVICE, EDMONTON 

ALTA. — PACIFIC COAST 

SALES AND SERVICE, 

VANCOUVER, B.C. 



i' 36 pagc8 crammed with lime-, work-, and money- 

saving facts: Principles • Tyites • Basic Operations • 
Coupling Methods • Efiiciency • Versatility • .Ad- 
vantages • Selection Factors • Design Data • 
Sample Problems, etc, 

SAGINAW b/b SCREWS arc 90%-9S% fjf,cienl (com- 
pared to 15%-20% efficiency of Acme screws). Require ^ 
LESS torque and power for same linear output — with conse- 
quent weight, space reductions. Function normally at —75® 
to -1-250° F. Two types; precision-ground or commercial 
rolled-thread. Have been built 1)^ in. to 39)^ ft. long. 

SAGINAW b/b SPLINES have 40 times ioucr co^dent 
of friction than sliding splines; transmit or restrain high 
torque loads far better; permit vital power, weight, space 
reductions, Have been designed 3 in, to 10 ft. long. 



s 


ctquvaju/ 




StCIHlW SIKilHG SEU OK.. OESEiU H 


•—SEND FOR YOUR FREE COPY TODAY- — - 

Saginaw Steering Geor Dlvhron, General Motcri CorporoKon 
b/b Screw and Spline Operation 
Dept. IB. Saginaw, Michigon 

Pleore tend I9S7 engineering dalo book on Saginaw b/b Screws 
and Splines tO; 


COMPANY ms. 

ADDRESS 




“ON OVER-WATER FLIGHTS G-E 5-STAR TUBES 
HELP US MAINTAIN INSTRUMENT RELIABILITY!” 


P an American's communications and navigation 
equipment has to be dependable on all our planes; 
but trans-ocean flying makes extra demands on in- 
struments like the ones here, 

"Because of our extensive overseas schedules, we 
attach special value to the reliability of General 
Electric 5-Star Tubes. Their failure rate is much 
lower than standard-type tubes; operating life is 
long; replacements are fewer. 

“More and more, schedule maintenance and 


safety are coming to depend on the performance of 
electronic tubes in critical flight-instrument sockets. 
That’s why Pan American looks on 5-Star high- 
reliability tubes as such a good investment.” 

You can install the same superior tube quality as 
Pan American! Phone your nearby G-E tube dis- 
tributor for 5-Star types! He has them in stock. 
Electronic Components Division, General Electric 
Company, Schenectady 5, Sew York, 
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NEW BOOKLET 



QTJliolt 

EoonoiniGa.1 

Error-Free 

TransmissiOTi 

of 

.A.11 IDetta 

lllll.liH.I 


SHOWING DETAILS OF 


ELECTRONIC TRANSMISSION OP ALL DATA 

PHOTOS • MAPS • DRAWINGS • CHARTS • TYPED or WRITTEN INFORMATION 


Stewort-Warner Electronics 
Department 14 
1300 No. Kestner AvCi 
Chicago 51, Illinois 






For Unexcelled Reliability 


IL, I OI^DB 

colwt :^oivEi\rTS 


Where top performance and 
sustained accuracy are a ‘‘must’ — 
specify Mechanical Components 
designed, developed and 
manufactured by Librascope. 




APPLICATIONS 
A precision integrating 
mechanism for totaliz- 
ing, rate determination 
and differential analyz- 
ing. Can also be used 
as a closed loop servo- 

variable speed drive. 




LINKAGES, CUSTOM 
GEARS, LIMIT STOPS 
COUPLINGS AND CAMS 
precisely and promptly 
made to customers order and 
specific requirements. 
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Conical Camber Reduces Drag From Lift 26 

►Progressive downword curvolyre of wing leoding edge on XB-58 
bridges subsonic-supersonic gap. 

Radar Net Wilt Be Ready for Jet Control 38 

► Twenty-three long-ronge radars ordered by CAA ore expected to 
be in operation in two years. 
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ratories Corp. 
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COVER: Piper .Lircrafl Corp.’.s 1957 biuinrss aiccraft fiv in echelon near the 
company’s Lock Haven, l’a„ plant. Led bs the PA-21 Apaclic twin ate the 
new P\-2-l Comanche, P.A-22 Tri-Pacer and l’A-I8 Super Ctib. Piper expects 
tn top S16 million ill letail sales next year, not including delivetii.-s of the new 
$11,500 Comanche, which uill tKicii the field starting next April. 

Picture Credits: 

Cover-Cordnn N’inrent; 27, 37-Widc World. 
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25% of external skin 

on record-breaking F8U-1 made with magnesium 


III Cliaiice Vouglil's F8U-1 Crusader, faslest U.S. figliter by 

olficiai record, many precious pounds are sa\ed by using 
magnesium. Designers called for a total of 160 magnesium 
external skin parts-257e of the uing and fuselage surface 
area. 273 magnesium sand castings ranging in weight from 
a few ounces to thirteen lbs. were used inside the skin. 
Weighing one fourth as much as steel and only two thirds 
as much as aluminum, magnesium gives you the best com- 
bination of strength and rigidity per pound, Its stiflness-to- 
weight ratio is the highest of any structural metal. 


Magnesium permits clean, simplified design.*— climimili's 
many stringers ami detail ]iarts. A selection of finishes pro- 
vides remarkalile protection against corrosion. Machina- 
bility is excellent, too. Fabrication, filling and joining prob- 
lems are always at a minimum. 

Magnesium can help you make faetler designs for fuselage, 
wings and interior parts. Sheet, extrusions, and castings 
can be readily produced to meet your requirements. Call 
your local Dow sales office, or write to THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Department MA303G-1. 


you 


depend 


DOW MAG!<FSimi 



EDITORIAL 


Focus on Latin America 


The Latin American Aviation Conference recently 
held in Miami under auspices of the Aircraft Industries 
Assii. Export Committee served a number of useful 
purposes. 

First, it focused attention of North American manu- 
facturers on the rapidly expanding export market for 
their products in Latin America and the increasingly 
stiff competition thev are facing from European manu- 
facturers in that area. 

Second, it gave representatives of Latin American air 
forces and airlines a forum in which to discuss frankly 
their problems in doing business with North American 
manufacturers and the U- S- government. The wealth 
of candid detail spread before the conference on specific 
complaints regarding U. S. commercial and military 
aviation policy on Latin America was ample proof that 
the Latin American representati\es want and need this 
type of channel to express their views. 

As one prominent Latin American airline president 
told Aviation Week: "The most important thing about 
this conference is the simple fact that it was held.” The 
fact that 200 U. S. manufacturers, bankers. Air Force 
officers and State Department officials were willing to 
spend three days discussing these export problems was 
convincing proof to the Latin American representatives 
that at least a start has been made on a new North 
American attitude toward their activities. 

Key Problems 

It is es'ident that financing, modernization and logistics 
support arc the key problems facing Latin American air 
forces and airlines. Both want and need the most 
modern equipment available off manufacturers' produc- 
tion lines. The recent purchases of British Hunter 
fighters, Canberra bombers and Viscount turboprop 
airliners by Latin American countries is positive proof 
that, if they can't get it from North America, thev will 
turn elsewhere to do their aircraft shopping. The irony 
of a British manufacturer, with a figliter program heas ily 
subsidized witli U. S. dollars through off-shore procure- 
ment. selling the same type fighter in the Latin Ameri- 
can export market against U. S. competition, did not 
pass unnoticed at the conference. 

In the airline business, the need for the most modern 
tran.sport equipment is an essential ingredient for sur- 
vival and growth. It is sheer folly to expect Latin Ameri- 
can airlines to be satisfied with anything but the most 
modern and economical equipment that suits their 
individual needs. Robert Smith, president of LACSA. 
the Costa Rican airline, stated the Latin American air- 
craft financing problem in blunt, unequivocal terms. 
He pointed out that the Latin American airlines, like 
their North American coiinteqiarts. were facing equip- 
ment purchasing programs that surpassed the total of 
their net worth. As a result, tliey w'ill need the same 
type of long-term financing methods now being used bv 
the major U. S. carriers to finance their huge purchases 
of jet transports. Present policy of commercial banks. 
World Bank and Export-Import Bank are obsolete and 
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useless in meeting their current Latin American airline 
financing problem. Mr. Smitli further emphasized tliat 
Latin American airlines are playing an important role 
in tlie economic deiclopment of their region. Unless 
tliey arc able to expand with modem equipment, the 
overall economic growth of the Latin American frontier 
will be retarded. 

Challenge to U. S. 

Mr. Smith's proposal for the formation of a group com- 
posed of representatives from tlie Air Transport ,^ssn.. 
.3ircraft Industries Assn., U. S. Air Force and U. S. pri- 
vate bankers to explore the possibilities of extending the 
same type of long-temi financing to Latin American air- 
lines as that U. S. airlines are now getting from insurance 
firms should be implemented immediately as the first 
step in formulating a more realistic financing policy for 
the Latin American aircraft market. 

Along the same line, the Aircraft Industries Assn, can- 
not afford to dismiss lightly the complaints registered 
against the shoddv goods deliiered to Latin American 
customers by U.S. aircraft ''junk” dealers. The fact that 
the Latin American customers indicated they would wel- 
come AIA functioning as a guarantee of manufacturers' 
reliability should be sufficient evidence to show a need 
for a new type of actis ity to protect interests of legitimate 
nianufacturers and dealers against the inroads of the 

Proper logistic support is a much less glamorous sector 
tlian initial sales of equipment. But. without proper at- 
tention here. North American products will get a bad 
name for productivity'. It is evident that the US,\F 
policy of selling military aircraft at a low initial cost but 
witliout aiiy provision for follow on logistical support 

False Economy 

Although tlie Latin American customer gets his equip- 
ment at a lower initial price, he generally pays more in 
the long run by trying to support its operation on a helter- 
skelter basis. We think this may be false economy. It 
may be much sounder to buy directly from a manufac- 
turer who can guarantee proper technical and logistical 
support for a stated period and who has a vested interest 
in seeing that his products provide good service for the 
customer. 

The first Latin American Aviation Conference was an 
unqualified success. But it was just a start on tackling 
what will be this hemisphere's most important aviation 
problem of tlie foreseeable future. We strongly urge 
tliat the conference be held again next year, taking 
advantage of the experience gained to sharpen and im- 
prove the program. We also urge that manufacturers, 
bankers, government officials, .3ir Force officers and air- 
line executives from all tlic Americas continue the spirit 
of frank discussion of their mutual problems that was 
begun in Miami earlier this month. 

—Robert Hotz 
21 
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The crankshaft is the backbone of the pision- 
^•pe engine. Illustrated above is the crankshaft 
forging for the most powerful piston-type air- 
craft engine ever produced, 



Thrust 


■IMflJ'.Uiiijl 


The history of Wyman-Gordon's 
contribution to aircraft progress 
dates from the inception 
of the "flying machine". 

The jet age is now calling 
on the unparalleled resources 
of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
tecltnical know-how in the industry. 

Larger and more intricate 
forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 30,000 ton 
capacity, and giant hammers are 
fulfliling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 
there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of tlie most powerful jet engines 
yet produced. 



Wyman-Gordon Company 

Fsfob/ished 1 583 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL « TITANIUM 
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WHO'S WHERE 


In the Front Office 

lolin £. Puiket, cUainnan-Euance com- 
mittee and a director of Jlall-Scutt. Inc., a 
director, Clemi L, Martin Co., Baltimore, 
Md. 

L. L. Wailc, vice president of Norlli 
Aincrit-jn ,\viation, Inc., a director. Radio- 
lilcctronics-Tclevisiun Manufacturers ,\ssn., 
M’aslungtoii, 17. C. 

Geoftrej- M'. Hall, a I'ice diaitniaii, I'aitcy 
Aviation Conipam. Lid., London, England. 
Mr. Hal] is also general manager. Also: 
Ricliard I'airev, a I'iec chainiian; Robert L. 
Lickle;. technical director; John C. Mac- 
Phersoii. Eiiaiicia] director; and ,\1an A'incs, 
production director. 

Icirelt M. Crabic, president of ^^’ca^• 
tver International. Inc., a direetot, Kitth 
Sterling, Inc.. Pittsburgh, Pa. 

Beriiurd W, i-iiccL. sice president and a 
director. Zenith I’la.stics Co.. Gardena. Calif, 

■\rthur W. KorsbcTg, vice president and 
plant manager. .\ir-\l,iriiie Slutois. Inc., 
Amitwille. 5s. V. 

.Albert J. Beedis. a vice piesident, Olin 
Mathiesoii Chemical Corp.. New Y'urk, 
N. V. 

Paul M. Pbtaiiiaii, sice president-sales and 
nijiuifactiirin|. .Veoiislica .\s«>ciatcs, Inc., 
Gleiiuood Landiii|, N. Y. 

Honoris ami Elections 

Dr. iCdssard Pearson 'A'atnet. president of 
the Council of the International Civil .Avia- 
tion Organination tIC.AOi. has been awarded 
the AA’right Brothers Memorial Tropliv for 

1956. i fie tropli) , administered bs the Na- 
tional .Aernnantie .Association, has been 
an.irded amualle since N-fS "fttr significant 
public service u( enduring laliie to aviation 
ui the U. S." 

Harry K. Guggenheim, president of the 
Cuggenheim p'lind for the promotion of 
aerunaiitics, Igor Sikorsks, helicopter pio- 
neer. and Grover Loening. aeronautical en- 
|incct and insentor. were awarded certifi- 
cates as "Klder Statesmen of .Aviation." by 
the National -Acronaiilies .Association at the 
animal dinner of the Wings Club of New 

Galen Bertram, Southwest Kansas .Air- 
craft Sales, has been elected president of the 
National .Aviation Trade .Association for 

1957. Other officers arc; Rich;itd R. Wash- 
bum (soutlicrn flight service), castetn vice 
president; Larrv llunt |.\ir Oasis Co.t, 
western vice president; and J. David Finger 
(AA'cstchester .Airport. Inc.), treasurer. 

Changes 

George F. Bremer, supersisor-develop- 
nicnt planning (military rcquiremcnt.s.air- 
craft engines operations), .Allison Division, 
General Motors Corp.. Indianapolis, Iiid. 

J. C. Owen, nianaeCT-ads-anced engineer- 
ing deTjartnient, and fhllip Movite, quality 
control manager. Grand Rapids Division, 
Lear. Inc,. Grand Rapids, Mich. 

Henry W. Bc-ardsley, passenger sales inan- 
ager-U. S.. Pan .American World .Airways. 

Ogden C. Gorman. European sales man- 
ager. Seaboard & Western Airlines. 


INDUSTRY OBSERVER 

^Initial test flights of the Convair B-58 sujiersonic boinbct have indicated 
that it svill fly supeisonicully at noiinal militncy posset fioni its four General 
Electric J79 engines witliont using aftcrbiinicts. The B-58 ]>oddcd engine 
installations include aftcrbiimets on the )79. B-58 lias iiosv logged close to 
two hours flight time in Ivso fliglits and lias cnitran an I'-lOO cluse plane 
witliout using full power, 

► Studies of competitive rocket systems for ranges up to 1,500 mi- sliow 
that sonic current solid propellants can produce an osctall system of 
ecjuivalcnt pcifonnancc to a liquid-propcIUmt system. Solid fuel adsaiitagcs 
include case of logistics and handling and Inner cost. 

► Best current solution to the jiiohicin of acrodvnaniic heating on le-cntci' 
of a hy'personic ballistic missile is to slow down the separated watliead at 
higli altitudes— solving the problem by practically avoiding it. Hcatiug, even 
for slowed sliajie, Ls still appreciable. 

► Lockheed I'-lO-tA lias reached an altitude of approximately 80,000 ft. 
Relights have been made with tlic aircraft's General Electric 179 engine 
at ;iltitiidcs of up to 60,000 ft. 

► North American Aviation’s third F-107 fighter-bomber is nearing comple- 
tion. Unless present procurement plans arc cliaiiged. this will be the last 
unit built. .An Air horee cut slashed the order from nine planes to three. 

► New bigli-cnergy fuel plant is scheduled fot construction near Muskogee, 
Okla., under Navv Bureau of Aeronautics cognizance. I'acility, being 
designed by Rai]sli M. Ritsoiis Co,, Los .Angeles engineering firm, will be 
operated by Callcty Cbeinical Co., a subsidiary of the Mine Safety 
Ap|)lianccs Co. in Pittsburgh, pioneer in boron hydride fuel development, 

► Pcttiiijcrylite, a new solid pro]x:llanl for rocket motors, lias been developed 
by Roinn & Haas for Army Ordnance. Performaiicc is classified, but recent 
solid pro|X'llant advances liave pushed specific im|nilsc values to above the 
200-scc, mark to make tliem coiiqx’titivc witli liquid propellants. Sjscctfic 
impulses as high as 500 sec. fot solid fuels aie c.xpcetcd witliin the near 

►Ski-equipped Lockheed C-HOA vvill be delivered to US.AP in mid-h'ebruaty 
for tests at Bimidji, Minn., and in the .Arctic and sub-.Arctic. Requirements 
weie originated about two years ago; work has been underway at Lockheed 
for the past year. "Ski-150" will be capable of earn’ing loads of upwards to 
50,000 lb. Ptojected u.sc is as a supply veliiclc for tlic Dew Line. 

► .Army’s Dart missile system is expected to become an opctational weapon 
in about 18 montb.s. An interim-phase weapon could be obtained sooner, 
but the services and mamifactnrer.s have determined the false economy of 
the interim system, both for missiles and aircraft. 

► Brantly Helicopter Corp., Frederick, Okla., plans a larger version of its 
B-2 helicopter. Designated tlic B-5. tlic twin-engine, landem-totor aircraft 
will be capable of single-engine pctfonnance witli six passengers. Btantlv 
B-2. wliicli recently completed evaluation tests at Ft. Rucker, received 
favorable reports from botli tlic .Army and Navy. 

► Avto Airciaft Ltd. lias sent a sales team to Colombia. Brazil and Venezuela 
to promote its CF-100 twin-jet all-weather fighter fot use bv Smitli American 
air forces. 

► Locklieed K-lO-i design, laid down six years ago, provided for sufficient 
ground clearance to mount an atomic bomb extcrnallv beneath the fuselage, 
although no such armament application has vet been ordered- Missiles 
can be substituted for wingtip tanks witli no change in the aircraft’s center 
of gravity. 

► Bofors, a Swedish manufacturer, is develo])ing an iinderwater-to-air missile 
as an anti-aitcraft weapon for submarines. 
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“THERE’S A BEAUTIFUL EARTH OUT TONIGHT” 


These words will be spoken by a traveler from 
the planet Earth -and the speaker is alive today. 

A whole new science of astronautics has come 
into being in the past decade. And today at 
Martin, thousands of engineering man-hours 


are daily being devoted to the development of 
guided missiles, rockets and flight systems of 
vital importance to the security of our country— 
and to the future of astronautics.... It's sooner 
than you think! 


r%<w m=K -r M m\m 


Washington Roundup 


Sidetracked SWG 13 

AIt!iou|h the report of Special Working Group 15 
on air tnirfic control was accepted last week as a ‘'tccli- 
nical document” by the Air Coordinating Committee, 
it still failed to obtain final approsal and w.is sent to 
an aci hoc comniittcc for rcs’icw and "editing-” Some 
obsersers fear the latest inoi’c is an attempt by the 
Ctiimnercc Department to witter down tire study be- 
fore it is released publieh'. I'irst p.i:t of SWG 1' 
includes a blunt appraisal of reasons why ainvays and 
air traffic control dcselopmcnt lias bogged down and 
names the agencies it considers responsible for the 
retarded progress. One of the \-dlues of the report lies 
in the projection of these factors to wj\s and means 
of os cfcominf future delays in airwjss dc' clopmcnt. Sec- 
ond part of the report advocates positive control of all 
air traffic in certain areas. Aircraft Owners and Pilots 
A.ssn. '•igotnusly opposes sucli positive control, and 
some quarters bclieic Commerce wants to by-pass tlie 
issue rather than widen the controversy by taking an 
official stand, 

Knowledge and Tap Dancing 

One of the strongest statcinculs set on the amount 
and quality of technical training giien to .American 
.students as opposed to tliat gisen to their Russian 
eoimtcrpatts lias come from Rear .Adm. Ihiiian Rick- 
over. assistant chief of the Bureau of Ships for Nuclear 
I’topiiision and chief of the Atomic Encrgi- Commis- 
sion's N'ai'al Reiietors Branch. Spcakmg on a CBS 
tcic'ision program. Adm. Rickmer said: 

. . Ttie Russians ate out to gain the scientific and 
engineering leadership of the ssorld. They have been 
doing this in a planned way for the last 50 years. They 
arc dcioting about S% of their national income to 
education. I believe we devote somcwlicre about 
and this is a rather strange sitnahon where a countrv 
tliat prides itself on lijving a standard of lising three 
times as higli as tliat of the Russians cannot atford to 
spend the same percentage of its income on education. 

"It's generally tnre that people gel what they want. 
If we think that cntertainiiient and tclcrisioii . . . and 
movies and dances arc mote iiiiportinit for the cliildren 
tliaii education— if wc think that wall paper hanging 
and tap dancing and baton twirling contests, paid for 
at public expense, are more important tliaii to train 
the minds, this is what we're going to get. 

"I believe that education is the most important 
problem that faces us tocLis'. It is esen more important 
than atomic power ... or than the N'avi- because if 
our people aren’t properly educated in accordance witli 
the terrific requirements of this rapidly spir.iling scien- 
tific and industrial civilization, wc are bound to go 

"llio Russians, apparently, base recognized this.” 

ACTA Future 


eludes Amos llcacock. a former ACTA president. 

\ formal split in the .ACTA membership is a good 
prospect as the result of the coup, and a little known 
air carrier Organization-Supplemental .Air Carrier Coii- 
fcrencc— niav be the nucleus for a new- airline grouji. 
S.ACC n-Js' organized as tlic Independent .Air Carrier 
Conference in 1947 and changed its name when the 
Civil Aeronautics Board decidM last year to issue new 
authority to supplemental air carriers- 

llic group now controlling .AC i'.A will present its 
new- program for the organization at this week's meet- 
ing. and new officers ate to lie elected- i'he group is 
basing its mIc-s pitch on a need for more aggtessiie 
promotion of military business than was |iracticcd by 
the old management, llic meeting will shape the future 
form of .ACTA, and the airlines disagreeing with this 
form mai- decide to band togetlier under a new name, 
such as SaCC, in tlicir search for business. 


No Foreign Relations Change 

State Department's conference of |(wcmnient aiia- 
tion officials, airlines and aircraft manufacturers will 
produce no eliangcs in U. S. policy on aviation foreign 
relations. Tlie three-day meeting produced a high- 
level cxcliatige of views on tlie Bermuda principles and 
other U. S. policies, and participants say tlie discussions 
were helpful. 

But. while the delegates bad a chance to get a mmi- 
ber of gripes off their chests, tlicre was general agree- 
ment that the basic principles wliich guide U. S- policy 
arc sound and should lie supported. 

Ill the discussions, the airlines concentrated heavily 
upon the need for improved inforinaticm on classes of 
traffic, and their efforts probalily will produce mote 
efficient gathering of statistics and mote productive 
use of the material already gathered hv the Immi|ratioii 
and Naturalization Service and the C.AB. 

These figures on tiaflie cLisscs arc key factors in dis- 
putes over capacitv provisions in tlie Bermuda-type 
bilateral agreements the U. S, lias with other nations. 
•Accurate figures on 'lliird, h'ourtlt and I'iftli Trecdom 
traffic would clarifv each carrier's position and hclji 
detcniiinc vvhctlicr a carrier is violating the capacity 
provisions of its bilateral agreement, 

Postponed 

-Actions bv two Congressional committees on aviation 
matters probablv will be postponed until January after 
flic new Congress convenes. Both arc finding it difficult 
to obtain a quorum during the off-sttison. "Ihcse arc: 

• Public hearings before the Senate Permanent Invcs- 
tig.iting Subcoinmiltcc, headed bv Sen. Jolin McClellan 
(D.-,Ark.l. on a presiimed "leak” of inforniation on the 
Civil .Aeronautics Board's award of a Miaini-N’cw A’ork 
route to Northeast .Airlines. Trading of Northeast .stock 
jum|>ed fioni 400 shares on .Aug. 2 to over 20.000 
shares on .Aug. 5. the day after C.AB voted the route 


Air Coacli Transport Assn.’s fate may be decided 
at the membership meeting scheduled to start today 
in Washington- The organization’s future lias been 
uncertain since a group of dissident carriers took over 
in a sudden coup a month ago- President A. J. Rome 
resigned, as did six of ACTA's seven directors, and tlie 
organization has been run bv a committee which in- 


• Report by tlie Senate .Air Power Iiivcsti|atin| Siili- 
committce. Iicadcd by Sen. Stuart Svinington |D.-Nlo-l. 
Tlie subcommittee held extensive public and executive 
hearings this spring and summer but postponed a re- 
port until after the election in an effort to iiave it drafted 
in a non-partisan atmosphere. 

—Washington staff 
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Conical Camber Reduces Drag From Lift 


Proffrcssive downward curvature of wing leading 
edge Oil XB-58 bridges subsonic-supersonic gap. 


By David A. Andcrton 

Conical cainlicr is a nciv .ictodvna- 
mic design tccliiiiqnc used in Mic Con- 
vair XB-5S Hustler to bridge the gap 
between tlic different le'quircincnts for 
subsonic cruise and su|)orsoiiic dash 
performance. 

Conical camber is a ijarticuLir form 
of Icading-cdgc cursature that reduces 
the drag of a thin wing due to its lift 
in the cruise condition without com- 
promising supersonic performance. Tlie 
cun’ature pays an extra diiidcnd: it im- 
proves landing ami takeoff performance 
through induced drag rcriiietion. 

Flight test results with the B-5S 
weapons carrier hai'c shown a ralcula- 
ble increase in combat radius attribut- 
able to conical camber. The technique 
can be applied to any wing of swept- 
back planfonn designed for both sub- 
sonic cruise spccd-np to approxim.itely 
Mach 1— and supersonic dash. 

'I'lic concept was dcriicd thcorcti- 
calh- and prmcn cx-perimentalls by 
Ihrcc scientists from the staff of the 
6 X 6-ft, supersonic wind tunnel of the 
-Ames .Aeronautical Ijhorators' of the 
National Adsisors' Committee for 
Aeronautics; Charles \\'. I■•rick. Jr., 
former head of the staff and now with 
Convair; John C. Ilcitmcvcr, now with 
tockhccei, and Charles F'. Hall, now 
head of the tunnel staff. 

Hie sketch of the delta-winged air- 
craft shows the basic idea of conical 
camber. It is a progressive downward 
cunature of the wing leading edge 
which increases in nidius of curvature 
as it passes from the root chord to the 
tip chord. 

An approximation of this kind of 
camber first appeared on the leading 
edge of the Com.iir F-102A when 
that airplane was modified extensis’ely 
to improsc its performance through the 
use of the area rule i.WV Sept. 12. 
1955, p. 12). Bceansc the F'-102A was 
a inndifieation. the leading edge was 
not altered as grcatlv as it could base 
been ill a new design. F’litiirc produc- 
tion F-JOZAs will incorporate conical 
cumber in the acrods-namieallv com- 
plete form. 

The use of conical camber is aimed 
at reducing the induced drag com- 
ponent associated with the production 
of lift. .\t subsonic cruise conditions, 
this portion of the oscrall drag is sub- 
stantial; it is a function onlv of the lift 
coefficient and the span loading, 

For a given configuration and con- 
dition, the lift coefficient is fixed bv 


the wing airfoil section and planfonn 
chosen, I'he onli step that can lie 
Faken to reduce the induced drag is to 
adjust the spaiiwisc load distribution 
to approach the ideal. 'Iliat ideal is 
an cllijjtical diagram, foiincd by plot- 
ting tlie lift vectors from wing tip to 
wing ti|). Drag is ininiinum when the 
resulting curse connecting these sec- 
tors descrilses an clli|)5C. 

But the thill wings of ssmmcttical 
section used in coiitcmporars' aircraft 
don’t produce that elliptical distribu- 
tion without some modifications. 

The classical acrodyn.imic ap))roacli 
to getting mote lift is to increase the 
camber or eiirsutiirc of llic airfoil sec- 
tion. rhiit is whs sailplanes and big 
tranS]3otts use a highly cuned airfoih 
the ratio of lift to drag is increased 
markedly as the ciirsatiitc increases. 

This is a good approach for the losv 
subsonic speed range, but it won't do 
for high speeds in the supersonic area. 

.Actually camber svitl do the job, but 
it has to be a special kind of eainbcr; 
the conical kind, built into tlie airfoil 
section near the leading edge. 


By Claude Witze 

AVasliington— Ocfciisc Department 
modified its contract financing policy 
last week primarily to help small busi- 
ness firms obtain assist.incc when 
needed and provide all industry better 
;irraiigcmcnts for progress and advance 

'”At'Thc’same time, .Avuiion AA'f.uk 
learned, the department's Contract 
Finance Committee is conducting a 
survey to uncover industry complaints 
against slow payment from niilitarv dis- 
bursing nffice.s. .A questionnaire is now 
being circulated on which contractors 
are asked to leport how long it takes 
them to receive pavincnt on billings. 

A shakeup in tile progress and ad- 
vance pavment concept results from 
a recoinincndation of the I’residcnt 
Eisenliowcr's Cabinet Committee on 
Small Businc-ss but is applicable to 
largo contractors as well. Basically, the 
ehaiifcs ate designed to cx|xditc use of 
progress pavment clauses in coiitract.s 
by making Defense Department buyers 
less hesitant to accept such terms. 

.A new directive. Number 7800.4 


Conical camber not onlv changes the 
lift distribiitions to approach the ellip- 
tical ideal, but it also swings the re- 
sultant force vector nearer the vertical 
to reduce the drag component of that 
force or lift on the wing. 

Frick, lleitineycr and H.ill started 
to stiidv this problem about five veats 
ago, mostly by discussion in long bull 
sessions about tlic ways to beat in- 
duced drag. Their thinking undoubt- 
edly had been influenced by the fact 
that over the 'cars of its existence, one 
of N.AC.A's major objectives lias been 
the reduction of airplane overall drag. 

.Advances in techniques for cleaning 
lip the airplane had ait parasite drag 
to the minimum. Whitcomb’s area 
rule theon' gave a substantial reduction 
in wave drag. .About the onlv area left 
whetc work was needed was that of the 
drag due to lift. 

The three N.ACA scientists, after 
niiifh theorizing, agreed .inion| llicm- 
selvcs on some different approaches 
to the |)rohlcm. 'Tliev would split their 
effort along different lines. The final 
experimentation proved that the ap- 
prtxicli that fell to Hall— that of conical 
camber— was the most productive. 

From there to the dtawing boards 
at Convair was a logical progression. 


dated Nov, 16, makes it cleat that the 
need for advance or progress payments 
is not to be consideted a handicap when 
bids on defense cmilracts arc o|x;iictl. 
It also cm|jliasizes that such help is to 
he facilitateii and speeded when re- 
quested by small business firms. 

.A Defense Ibepartnicnt spokesman 
said this regulation ha.s been on the 
btmks for almost fiv c years but has been 
lifted from the status of a recommenda- 
tion to buyers. It is now a policy. I'lic 
new directive says; 

“.A contractor deemed reliable, com- 
petent, capable and otiicrvvisc tespon- 
silsle. must not be regarded as aiiv less 
responsible by rc.iscm of the need for 
reasonable contract financing provided 
or guaranteed by a military depart- 

I'lic Defense Department itself is 
expected, in these cases, to assist anv 
financing tlirongli contract tcniis 
r.itlicr than forcing the companv to use 
loans or credit from the outside, in- 
cluding the Small Business Administra- 

"Iii bald terms." a spokesman de- 
clared, "this means the bnver mast not 


Defense Department Liberalizes 
Progress Payment Regulations 
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Iiinge the award o( a contract on the 
abilih- of a small fimi to get a loan, 
from SBA or anywhere else.” 

Ill the same manner, tlic new di- 
rective emphasizes that the buyer is 
not free tn turn (lo«n requests for 
progress paymaits. c\en in the ease of 
relatiicly small deals with small busi- 
ness. It requires, on the contiarv. that 
invitations for bids must specih- that 
the need for advance or progress pai- 
ments ivill not be a handicap to the 
prospective contractor. 

Post Practice 

In the i*ist, it ivas common for the 
imitation to he silent on the subject 
of progress payments and for a bidder 
to be counted nut of the competition 
if he had included progress pai’ments 
as a condition. Thus, the new directive 
aims to broaden the use of progress 
payments in advertised contracts. 

It specifics that a progress pavment 
clause will be included in the contract, 
if it is requested and tlic contracting 
officer finds it justified on the basis 
of long lead time and pre-deli\'eiy 
costs that must be spent bv the con- 
tractor. The directive continues; 

“. . Imitations for bids providing 
for progress payments .shall also state 
that bids includ ing requests for prog- 
ress pvmcnts will he ei'aluatcd on an 
equal basis with those not including 
requests for progress p,ivments." 

To lend further emphasis, the direc- 
tive orders that action b\- the contract- 
ing officer must be timely, eliminate 
unwarranted delay ,ind not hesitate to 
make proper financing pros-isions. The 
standard calling for approval of unusual 
progress pavments hi- the head of a 
procurement office or flag officer is 

\\Tien it comes to collecting prog- 
ress payments, existing regulations are 
revised to permit the contractor to 
recover most of his profit as he delivers 


the product. The old rigulatiuu is 
waived again m tliis case, abolishing 
the earlier edict that fixes standards 
for liquidation of progress pasments. 

On agreement between the con- 
tracting officer and the industry, it now 
is possible for the contract to include 
more generous terms, so long as they 
•Stay within certain limitations. 

bn the subject of advance payments, 
the isew directive recognizes that a 
small business firm may have all the 
accepted attributes of a good source 
and still lack the ability tn finance its 
operation through orthodox business 
metliods. If sucli a manufacturer has 
the ncccssarv' skill and is otherwise 
qualified, the order says, "there should 
be no hesitation in recommending to 
higher aiithoritv that advance payments 
be established." 

Speeds Action 

The directive, in effect, tells the de- 
fense buyer not to turn his hack on a 
compiiny in this situation. By statute, 
the provision of advance payments re- 
quires approval of a service secretary 
or assistant sccrctarv. ’I'his rule has not 
been eased, but the new directive is 
designed to speed action in such a case 
and to cut back on the rejections. 

In the Defense Department, basic 
source of tlic new directive is a 
memorandum signed by Secretary 
Charles E. Wilson in September. This 
called for measures "to facilitate ncces- 
sarv financing assistance of small sup- 
pliers.’’ 

It specified that the new orders must 
"insure promptness in all payments on 
contracts when due." besides insuring 
that the need for advance and progress 
payments will not prejudice the award- 
ing of defense contracts, the mcmonin- 
dum said prime contractors should be 
encouraged to extend progress pay- 
ments to their subcontractors "when- 
ever the need arises.” 


USAF Views Missile Transition 


Washington— US.\F transition from 
manned aircraft to guided missile sys- 
tems, scheduled to move at an increas- 
ing rate over the next four years, will 
bring about a basic revolution in the 
aircraft industry. Maj. Gen. David H- 
Baker. head of procurement and pro- 
duction for the Air Materiel Com- 
mand, anticipates these major chal- 
lenges to tlic industrv; 

• bv'cr abundance of many facilities 
for manufacturing and testing as new 
|)lants are put up to replace outdated 
aircraft factories. 

• Less Government Furnished Aero- 
nautical F.quipment (GF.AE) and more 
reliance on the prime contractor to 
assemble a complete svstem. 

• Greater DS.AF reliance upon scien- 


tific and engineering support from in- 

• Greater use of automation, new pro- 
duction techniques and materials. 

• New yardstick to measure produc- 
tion efficicnev. Cost per pound of ait 
frame no longer will suffice. 

In a speech before the .Aviation 
Writers Assn.. Gen. Baker tied sev- 
eral of these problems to the cver- 
incteasing complexity of modem 
weapon systems and called on engi- 
neers to help solve this basic diffiailty. 

Indicating that industrv' will be 
called upon to provide more and mote 
maintenance support, he also warned 
that, "unless industry simplifies some 
of the missile svstems now under de- 
velopment, vve will he unable to op- 


erate them, much less to muintaiii 
tliein without scientific or highly 
qualified engineering personnel at the 
operational sites themselves." 

-All mis-silcs, the General pointed 
out, "must l>e reliable and must ac- 
complisli the mission on the first tn." 
A major step in this direction can be 
taken, lie said, by dissolving “the bar- 
riers between tire design engineers and 
the production engineers- 

Gen. Baker predicted that the need 
for new factories vviil overshadow the 
task of new and more accurate macliinc 
tools to fabricate missiles. 

"Some of our older aircraft plants." 
lie said, "have not been readilv adapt- 
able to missile production and have 
liccn replaced with more modern plants 
which over the first few years of pro- 
duction will mote than pay for their 

“Ilovv-evcr,” he continued, "if new 
plants arc deemed necessary for de- 
velopment and production of missiles, 
whether paid for partially or com- 
pletely by industry, the industrv must 
plan to dispose of existing aircraft 
plants as new plants phase in. for, as 
the missile dollars increase, we can 
forecast ultimately a reduction in the 
aircraft dollars. 

"This is an extremely important mat- 
ter for. unless this is accomplished, wc 
will find ourselves over-fadlitizcd. In 
such an event, the high cost of main- 
taining and operating present aircraft 
plants at a low level of production 
will certainly strain our limited bud- 
gets, and vve will find an increasing 
percentage of taxpayers and industry's 
funds going into non-productive over- 

As an index of the speed with which 
the Air Force is shifting to missiles. 
Gen. Baker disclosed that about 8% 
of present deliveries are in this field, 
measured bv- their dollar value. 

Three to four vears from now, he 
said, the percentage will be greatly in- 
crea.sed. 

For the future. Gen. Baker said a 
major project will be the task of inte- 
grating the detection, warning and 
tracking of encmv weapons with the 
aiming, firing, guidance control and 
traget kill of our own weapons. 

Gen Baker warned that this job will 
call for greater cooperation between 
indiistries- 

“The Ait Force can only serve as the 
focal point for leveling and balancing 
these efforts.” he said, "but the major 
burden of accomplishment will fall to 
industry." 

He indicated that the Air Materiel 
Command will continue to enforce 
strong dependence on subcontractors, 
including small business, while insist- 
ing that proper attention be paid to 
standardization, duplication, costs and 
maintenance of a mobilization base. 
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Latins Demand Better Planes, Finaneing 


Miami— Financing, modernization of 
equipment and proper logistic support 
were tlic main problems on which the 
200 delegates to tlic Latin American 
Aviation Conference here focused dur- 
ing three days of discussion between 
U. S. suppliers of aircraft and their 
Litin American customers. 

The conference, sponsored bv the 
Export Committee of the Aircraft In- 
dustries Assn., attracted air force and 
airline delegations from 17 Latin 
American countries, plus more than 
100 U.S. aircraft industrv' executives 
and bankers. USAF officers and govern- 
ment officials. 

Among the major complaints voiced 
by Latin American representatives 

• Need for new methods of financing 
Latin .American purchases of aircraft 
and equipment with .special emphasis 
on longer terms and lower down pay- 

• Need for modernization of Latin 
America’s current equipment inventorv, 
including both military aircraft and air- 
line transports. 

• Need for faster, cheaper and more 
efficient availability of spares required 
for logistic support of bofli air force 
and airline operations. 

• Need for a broader assault on the 
langauge barrier which now limits 
training and operations activities on 
U.S. equipment in Litin .America. 

• Need for U.S. policing of unsempu- 
lous dealers in aircraft and parts who 
have delivered shoddy and unusable 
materials to Latin .American customers- 
Inapeetion Needs 

Latin Amerie.in representatives pro- 
posed that the Aircraft Industries Assn, 
act as a clearing house of information 
for them on reputable U. S. dealers in 
the export martot. ALA officials at the 
conference indicated no enthusiasm 
for this proposal. 

Civil Aeronautics Administration 
icprescntatives said thev alrc-adv were 
offering an inspection service on export 
equipment, but that this was no sure 
fuarantee since material cmild de- 
teriorate in the interval between in- 
spection and delivery. 

Maj. Gen. Truman II. Landon. com- 
mander of tlic Caribbean Air Com- 
mand, told the conference one of the 
major problems facing Latin Amcriraii 
air forces is the development of a rea- 
sonable, simple, inexpensive jet train- 
ing plane- 6cn. Lindoii warned that 
buying conventional piston engine 
trainers now might be very wasteful in 
countries with severe aviation Inulgct 
limitations and warned that many jet 
trainer types now being built for USAF 


would be too expensive for purchase 
below the Rio Grandc. 

Gcii. Landon also urged Latin Ameri- 
can air force leaders to plan their mili- 
tary aviation requirements on a realistic 
basis, including the teal defense needs 
of their country in relation to its eco- 
nomic assets, ilc vv-anied that no na- 
tion, not even the United States, has 
sufficient economic resources to permit 
wasteful and unrealistic planning on 
such an expensive commodity as mili- 

Co-ordinating Group Urged 

A plea for establishment of an 
Organization of Intcr-.Amecican Aero- 
nautical Co-operation (OICA) to co- 
ordinate the Western Hemisphere 
aviation policy was urged by the Colom- 
bian air force thiougli its spokesman. 
Lt. Col. Carlos Uribe, Colombian air 
attache in Washington. 

'Hiis new organization would func- 
tion in an adv'isory capacity to all 
Aineric-an nations on technical, finan- 
cial and operational problems, both in 
the military and civil aviation fields. 

Col. Uribe emphasized that the 
Colombian proposal was presented as 
a broad concept in an .attempt to pro- 
vide a better clearing house for inter- 
American aviation problems. 

Col. Uribe also warned that Latin 
-American aviation enterprises face a 
serious problem in the future because 
thev arc operating obsolete equipment 
with no guarantee of a stcadv suppiv 
of spare parts and replicements. 

Robert Smitli, president of L.ACSA 
Costa Rican airline, cmph.asizcd the 
phenomenal growth of 70 Latin Ameri- 
can airlines during the post-war decade 
and the need for new mcidern equip- 
ment to continue the rate of growth 
for ait transport that was requited by 
the Latin American economy. 


New Business Planes 

Miami-New business aircraft deselop- 
ments mentioned at Aircraft Industrv 
.Assn.’s Latin American Aviation Confer- 
ence here included these models: 

• Beech E50 Twin-Bonanza powered bj 
new siipcrcliacgcd Lvcoming 540-hp. en- 
gines is in production. Ibis 1957 model 
will gross approximately 7.000 lb. and 


30 mph. faster than the 1936 030. 

• Beech 95 Travel Ait foiir-placct will 
gross at 4,000 lb., cruix at 200 mph. and 
have 3 range of about 1.300 mi. 

• Taylorcraft five-placer is the latest dc- 
v-elopmcnt of the Conway. Pa., firm. Pro- 
totvpe is now being built and is sched- 
uled to fly in 1957. 


He said Latin American governments 
arc just beginning to recognize the po- 
tential of the airborne tourist market 
for tlicir economies .and predicted that 
eventuallv the tourist trade will be 
more iinjxartant to Latin America tlian 
anv other single commodity. 

"We ate going to have to renew out 
domestic and international fleets at a 
cost several times our combined net 
worth.” he told the conference. "W'e 
must have as efficient equipment as 
possible to meet the growing competi- 
tion of toads, railroads, ocean liners and 
tlic competition of bigger and stronger 
ait companies from tfic U.S., Canada 
and Europe. W'e can anti will attract 
new investment capita] in each of our 
countries without necessarily increasing 
government ownership. 

"However, wc cannot expect to meet 
all of our capital denvands with equity 
issues. We must obtain financial credit 
from aircraft suppliers and such credit 
agencies as tiae Export-Import Bank and 
the World Bank, two great institutions 
that have iiihclj for Latin Amet- 

Present Policies Inadequate 

Smith warned that present policies of 
private banks and these two government 
institutions are not adequate to meet 
the airline financing problem and 
called for a new approach to the prob- 
lem. He urged formation of a com- 
mittee composed of representatives of 
.Aircraft Industries Assn.. Air Trans- 
port .Assn., US.AF and private U. S. 
bank.s to explore methods of making 
long-term financing available fo Latin 
American airlines similar to tlic insur- 
ance company financing now used by 
U. S. domestic airlines to buv their new 
jet transport fleets. 

"There is strong evidence," Smith 
warned, "that English. French and 
Russian equipment will be available 
under mote favorable terms than Amer- 
ican equipmeivt. If so, that mav well 
be a determining factor in selection of 
equipment for many Latin American 
airlines. Therefore, this is a mutual 
problem of primary importance for the 
manufacturer, the airlines and the credit 
institutions.” 

Robert Anson, general manager of 
S.ALA. Costa Rican overhaul and main- 
tenance organization, cited cases of 
U.S. .surplii.s dealers delivering unus,ablc 
equipment to Latin .American custom- 
ers that had been dclibcratelv puttied 
and painted to conceal major defects 
and urged that some tvpe of "better 
business bureau” be established to 
screen legitimate aircraft and part.s 
dealers from the "junkies” who sell 
shoddy goods. 
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Moss Probes Security Review, 
Finds Abuses in Defense Agency 


By Katlicrinc Jolinsen 

Washington— Pentagon's Office of 
Security Rtview was the target of the 
final 1956 heating of the House Sub- 
eoiiimittec on Information. 

After lengths- questioning, subcom- 
mittee cliaitman Rep. John Moss (D.- 
Calif.) told Joseph Kdgerton. OSR 
director, and Lee Ilargu.s. deputy di- 
rector. that the office should properU- 
be rc-named "The Office of Sccuritv 
Review and Censorship." 

The subconiinittce postponed fur- 
ther heatings until Jannan- to gise the 
staff more time to studv the recom- 
mendations of the Coolidge Committee 
on security leaks and the recom- 
mendations of the Research and De- 
velopment Policy Council on the need 
for an increased flow of scientific and 
technical information (AW Nov. 19, 
p. 50). 

OSR's Authority 

\\'ith one tecommeiidation of the 
Coolidge report. Moss took promnt and 
unqualified cvccplion— that newsmen be 
summoned before juries, if necessary, to 
solve serious leaks of secret information. 
Instead of "merely c.vprcssing disagree- 
raont" with this rcconimcndation, Moss 
said Defen.vc Secretary Charles Wilson 
"should have sharply rejected the sug- 
gestion. Had I been in bis place, I 


would have stricken out that jrart be- 
fore signing am letter transmitting the 
report." 

Rep. Dante I'ascell (D.-l-la.) said 
he was skeptical of the need for an Of- 
fice of Security Review after hearing 
Fdgerton testify- that; 

• Only the originating service is cap- 
able of determining what does or does 
not affeet .security. 

• OSR has had no consolidated list of 
the security directives of the three serv- 
ices since mid-l950-the outbreak of the 
Korean war. "It is just impossible to 
keep current," Kdgerton said. 

I'dgcrton said the value of OSR was 
in coordination and in "bringing 
about a meeting of minds" when the 
position on scenrity of one service may 
not be accepted bv another service, lle 
admitted, however, that OSR has no 
authority "to either classify or declassify 
iiifonimtion.” 

Detailed questioning failed to de- 
velop anv standard criteria used by 
OSR in determining whether iiifonna- 
tion should be passe-d on to -Assistant 
Secretary of Defense Robert Tripp Ross 
for review for |)olicy considerations. 
Oecision by Chance 

h'inallv. asked by Chainnan Moss 
whether this determination was "by 
eliance or bv system." Kdgerton said 
it was "by cliancc." 


The subcommittee also was critical 
of Ross' office and of OSR. which was 
organiacd under Ross, for invading the 
policy field by determining the release 
of information. Moss introduced two 

The first was a letter from Hargus to 
the Saturday Evening Post objecting 
to the piiblieatinn of an article on Spain 
on the grounds that it was "a rather 
sneering approach to the problems and 
limitations of the S|5ani.sh people" and 
that its publication "would be consid- 
ered offensive by Spanish authorities to 
the point that U. S- interests in Spain 
might be prejudiced." 

Sloss told Hargus that his objections 
were "outside vour authority and highly 
improper.” flc said the article— entitled 
‘■'liic .American Invasion of Spain" and 
subsequently published last Jan. 28— 
isresented "a conscientious reporter’s 
view of the situation." Spain, he said, 
recognized the critical attitude of many 
Americans to its regime. He added that 
the publication of the article “didn't 
cause the slightest ripple in U.S. rela- 
tions with Sp,iin.” 

Protest by Gates 

'I'lie second case was an Oct. 25 
memorandum by Under Secretary of 
the Navy 'niomas S. Gates. Jr.. (,\W 
Nov. 12, p. 25), w'liicb said Ross' office 
was passing on policy as well as the 
security aspects of his speeches. Di- 
rected to Ross, the Secretary of the 
Navv, Commander of Naval Opera- 
tions. Commander of the Marine Corps 
and the four assistant secretaries of the 
Navv. the nicmorandum declared: 

"On Oct. 25. 1 discussed with .Mr. 
Ross . . . the general problem of clear- 
ance of speeches, Tlic .subject bad come 
to my attention vvlicn I read the com- 
inents which had been .submitted on 
two of mv proposed prescutations. 
Most of the snggeslionv made by Mr. 
Ross’ office were improvements on the 
original test. However, as some of them 
appeared to be outside of the re.ihii of 
security and did not appear to me to bo 
ill opposition to positive Defense Dc- 
liartnient policy. I did not know 
whether to take them as suggestions or 
as directives. 

Speech Assistance 

"Mr. Ross iiifonncd me that liis of- 
fice makes every- effort to assist us with 
our speeches. W'hcn appropriate, he 
sends them to State Department, tlie 
.Atomic Energy Commis.siou and other 
govcniincnt agencies for advice. On oc- 
casion. he lia.s rcqiiestcd comments from 
the Sccrctarv of Defense and .\dm. 
Radford. lie assured me that all com- 
nienfs made on our scripts were merely 
in the form of suggestions except those 
dealing with security, and he agreed 
that ail security questions would be 
cleatlv designated .is siicb.” 


AIA Altacks Coolidge Report 

Washington- Strong protest against charges hj live Defense Depiirtinent's Coolidge 
Coniniittee that the aircraft iiidiLstiv is guiltv <if violating scenrity- in order to build 
irp prestige lias been filed bv the .Aircraft Industries .Assn, 

In a fitin leltcr to Defense Sectetary Charles Is. Wilson, ,AI.A Piesidcnl DcAA'itt 
C. Ranvsev charged that iiidiLstrv efforts to safeguard infminatirm is made difficult 
by Defense Department practices. 

Specifically, he cited the Defense Department's insistence on maintaining classi- 
fication over information that cannot pussiblv be kept secret, stich as on airemft 
that arc rolled out to operate in piiblle places. 

"It is unreasonable-" Ranisej wrote, "to expect our conttacling members to deny 
or to conceal the evistcncc of such cr|iupmcnt under siicli ciTcimistanccs.'' 

The Coolidge Committee accused the industry of giving secrets to trade and 
technical journals and suggested tighter rules to prcvciil these leaks in information 
(AW Nov. 19. p. 28). 

In his letter to AA'ilsoii, Ramsey colled this charge "wholly niijuslified," lie also 
cauic to the defense of the military services and the press, which shared the blame 
in the opinion of the committee. 

Ramsey said it is a fact "that current practices of the Department of Defense 
in llic security of information ate such that there is no consistency or uniformity 
in tlie iiii|)1eiiicntatioii of policies and directives. 

“ I'hls tends to break down the entire system of security of information and places 
our member companies in difficult, and often embatiassing, situations.'' 

On the subject of the trade and technical press. Ramsey told AVilson that "most 
of tliese wtitcis are experienced people who arc pcifcclly capable nf drawing their 
own conclusions, sometimes on the tesis of partial infotmation.'' 
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Martin Seeks World 
Nuclear Power Markets 

Baltimore— GIciiii L. Martin Co. an- 
nounced the formation lust week of 
Martin International, a wholly-owned 
subsidiary, to develop world markets for 
imdcar powered clectric-.il generating 
systems. 

George B. Sli.iw, vice president for 
procureinent and previously the director 
of commercial saics. was named presi- 
dent of the new subsidiary . 

Martin already has negotiated a con- 
tract for an atomic plant with the Do- 
minican Republic to iiiacasc Ciudad 
Trujillo’s generating capacity from -15,- 
000 to 57,000 kilowatts. Negotiations 
have been opened with Cuba and Bra- 
zil. Martin's sales campaign is concai- 
trating upon countries dependent on 


"fossil fucl.v"-coal. oil, and gas. The 
company is emphasi/ing power systems 
with a |)rodiietion ca|)aeitv of from 
10.000 to 1 5.000 kilowatts in its devel- 
opment program w hich has been iinder- 
vvay for three years under military con- 

ACF Induslries Gets 
Reaetor Contrael 

Washington— A 10 incgavvatf w-.itcr 
loolcd reactor for the Air Research ant' 
Development Command's Nuclear Kn 
giiieering Test Kacility at AA'righf .Aii 
lOcvelopincnt Center vvill be designed 
and fabricated by the Nucle.ir Energy 
I’roducts Division of .ACE Industrics- 

Fifst operation is planned for mid- 
I95S. One major task for the reactor 
will be technical test support for Ait 


Force's WS-125.A nuclear bomber (.AAV' 
Aug. 6, p, 175). 

Irradiation cells on two sides of the 
• eactor vvill include environmental 
-hambers capable of simulating high al- 
titudes for studving the behavior of ma- 
lerial and components under varying 
llicrmal and radioactive conditions. 

.ACF vvill design, fabricate. 5ii|)crvise 
onstruefion, prepare a s.ifcgiiard re- 
sort and instruct US.AF personnel in 
Ijcration of the reactor. 

.ACF is a subcontractor to Maxon 
ionstruction Co„ Inc,, of Dayton, 
.hich holds the prime contract from 
Vrmy F.ngincers. This is the fifth tc- 
earch reactor sale for ACl "s nuclear di- 
vision in less than a y-ear. .Although the 
5,0Dfl-man division is about six year.s 
old. most of its work in the past has 
been on classified projects. The reactor 
branch was formed just over a year ago. 



First Dew Line 
Station Finished 

First Dew Line radar station has been com- 
[ileted and turned over to Federal Electric 
Corp.. which will operate and maintain the 
cliain of .Arctic radar stations. US.AF spokes- 
man sav-.s AA'cstcrn Electric, wliich is build- 
ing the Dew Line, is ahead of schedule. 
R.idai is housed in new- h]ic of plastic 
radoiuc designed specific-ally for Arctic use. 
The radome (eloscup right) is built up from 
diuinoiid-shapcd pieces of reinforced fiber- 
glass. ConstTiiction tccimiquc fur radome 
was developed bv Geodesic, Inc. 
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Photocliemical Cause 
Of Airglow Proved 

I'luotcscciicc of sodium \ jpor tcleascd 
from an Aciobcc-l!i in flic upper atiiios- 
plictc lias proicd that niglit airglow is 
generated by a photocliemical process. 
The test cliinascd a (i\e icat stiidv of 
the elusive liglit nhicli occurs even 
wlicn direct or rcflcttcci r.iis from the 
sun and stars arc absent. 

'llie studi has been made b\ the 
Gcophi-sics Research Directorate of the 
Ail ^■o^cc Cambridge Research Center 
and has imohed four Acrobcc firings 
and mimeroiis laboratory expermioits. 
Rc.siilts vicrc fairly well established bv 
earlier tests (.\\V .\ug. 6, p. IsS), 
but [jossiblc direct influence of the sun 
had not been eliminated and rcactui| 
chemicals liad not hccni ciimpktcli 
identified. I'irst tests used nitric oxide 
instead of sodium vapor. 

In Ihc recent firing, sodium i.ipor 
M'.is strc.imed from .in altitude of sO 
mi. to the top of the rocket's trajectorv 
at S? mi. ancf back down tn an altitude 
of -10 mi. 'lilt rc.icticin upon the so- 
dium vapor of solar cntTEy stored plio- 
tochemically between and 60 mi- 
produced a bright yellow glow, .\bosc 
60 mi. there iins no reaction. No di- 
rect or reflected sunlight «as jircsent. 

Experts beliesc the fundamental 
knowledge gained from the study will 
be vcr\' important to aeronautics, but 


Baltimore— .\ cheaper, more accurate 
and adaptable radiosonde for use at alti- 
tudes of up to 60,000 ft. and speeds 
up to Mach .9S has been dca cloped hi- 
the .^i^ Research and Development 
Command. It is now being standard- 
ized for .\ir h'orcc use. 

llic radiosonde is used to determine 
temperature, huiniditv and air |jressure 
’ll remote areas where there arc no 
[icrniancnt ivc.ither stations. 

The improi'cd mode!, which costs 
580 as comparetl with SI 00 for the 
earlier model, was dci-clopcd by Wright 
Air Development Center’s .'Verial Re- 
coniiiiissance I.aboraton. It was flight 
tested from 1954 ciiiHl this vear. Tlie 
radiosonde is 21 in. long, 5 in. in diam- 
eter and nciglis 9 lb. 

Limits on the earlier model were 
Mach .41 and >0.000 ft. Reliability on 
the newer version is 9>t^ as compared 
with 80% in the earlier model. 

Sci'cn Air h'orcc weather squadrons 
drop some 25.000 radiosondes each scar 
in the northern lictmisplicrc, primarily 
oier oceans and polar regions. Data ra- 
dioed to a plane during the drop is 
decoded, recorded, csiihiatcd and ta- 
dined to a central weather station for 
use on a world wide weather network. 


immediate applications ate uncertain. 
It has been suggested that the ionized 
gas clouds could be used as reflectors 
for more reliable scatter communica- 
tion- Another idea is that they may 
be used for local illumination in com- 
bat areas. 

New York Airport 
Smog Is Surveyed 

New York— iniport.iiicc of air pollu- 
tion in reducing airport visibility is un- 
der study by New \'ork Uniicrsit; in a 
project sponsored by h'hglit Safety 
l•'lnnldatiOIl. 

Comparison of conditions at New 
York Intcriiatiim.iL ' LiCuardia and 
Newark -Airports with tho.se at W'est- 
ehester County -Airport, where ait is 
ele-atcr. will be recorded mer a |>criod 
ol at least a year by the iiniicrsity’s 
College of Engineering rcse-archers. 

hirst field .studies began last week 
with lisual ohscn-.itions from a Port 
of New York .Authority Bell 49G heli- 
copter Ilf smoke and smog conditions 
at the metropolitan airports. 

Sampling stations will be set ii|) at 
the three airports for recording air pol- 
lution concentrations. .According to 
the uniiersitv. it is known that pollu- 
tion causes fog to persist longer than 
it does in clean air, hut hitherto no 
systematic studv has been made in the 
New York area. 



NEW RADIOSONDE developed by .ARDC 
is adjusted for pressure setting bv AA'ilsoii 
.\. Musiiii of AA'iight .\if Development 
Center .Vcrial Reeoiinaissaiiee laibonitorv. 


New Film Processor 
Developed for USAF 

Baltimore— .A photographic processor 
that dci’clops each iicgatiie indisidiially 
'em a roll of aerial film has been devel- 
oped for the Air h'orcc. 

Until now, rolls of negatives were 
processed un an asetage dviclopmciit 
time, resulting in tire Toss of valuable 
reconnaissance data on bclow-a\ erage 
negatiies- 

Thc llouston-h’earless Dii'ision of the 
Color Corp. of .America built the 24 ft. 
long. 6 ft. high prototype under the 
direction of the -Air Rcscarcli and De- 
lelopmcnt Command’s Wright .Air De- 
sclopineiit Center. Later macliines will 
be smaller, li.-istnian Kodak Co. con- 
tributed what .ARDC called “a radi- 
cally new type of aerial camera film" to 
be used with the processor. 

'Ilic processor handles films from 200 
to 400 ft. long and can process some 
5.000 negatives a day. It is air trans- 

E ortable when disassembled. Here is 
oiv the processor works: 

• Pre-development chamber. I'ilm is 
threaded over rollers which guide it 
through the processor at 5 ft. per inin. 
It is treated first in this chamber and 
a partially dciclopcd picture is brought 
out. Dcielopment is then halted hy a 
stem bath. 

• Scanner section. .An operator using 
an infr.i-rcd licwcr and light source Can 
cxanime cadi negative and set in addi- 
tional development or allow the film to 

of this question. 

• Electronic ciahiator. Here an infra- 
red beam scans each negatiie to detcr- 
niiiic its lightest portions .and decide 
how inudi. if any, further elciclopnicnt 
is needed. 

• Programmer, liiforinuliilii from the 
electrtmie eiahiator is fed to the pro- 
grammer. which assigns one of >96 ro- 
tating cams to each negatii-c. The earn 
controls treatment of the negative as it 
moves through the sariablc desclop- 
iiicnt section. 

• A'ariable development section. Mete 
each iicgatise is developed bv a dc- 
s'clopcr spras in an individual coinpart- 
niciit which is the same size as the 
negafisc. .A number of negatiics can be 
treated at a time, each isolated from the 
next. Ihc sprays can use either water 
nr dci-clo|5Cr. depending on need. 

When the film leases the develop- 
ment scetion, it is sprayed with short 
stop sohifiim. hypo and water. It then 
moscs past j window where each nega- 
tiie can be rciicw-cd. 

l-'inalh- it tr.nels back throngh the 
losvcr part of the machine, where hot 
air blowers dry it before responliiig. 

C. T. Lindhorii of W.ADC's .Aerial 
Reconnaissance Laboratorv is project 
engineer for the new processor. 


High-Speed Radiosonde Developed 
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LIFTING characteristics of ,\irmat fabric rotor blade ivilE be studied bv Goodvcai .Airciutt Curp. ciiginccrs after mounting on G.A400-R 
Gizmo one man helicopter, i'ests arc sclicduled to begin early nest year, 



Goodyear DeAelops 
Fabric Rotor Blades 

Akron, Oliio— Coudyeat Aircraft 

Corp. is dciclopiiig fabric rotor blade-, 
(or lieiicoptets and convertiplanes un- 
der .1 Nasy Bureau of Aeronautics cuii- 
Itact. Tests on a GA400-R Gizmo one 
man liclicripter arc scheduled to begin 

Goodvear alreads has demonstrated 
the ])riiiciple of woven inflatable struc- 
tures with airfoil contours, in its col- 
lapsible viirpUmc (AW I'ch. 1 5, p. 59). 

GiKidvear also is working on a AA'riglit 
Air Development Gaiter contract to de- 
termine basic fabric properties necessary 
to meet load and fatigue reqiiircmcnts 
of helicopters. One aim of this work 

blade design. 

'Ihc inflatable structure, called .Air- 
mat, was developed bv Goodiear Air- 
craft and Goodveat Tire & Rubber Co. 
fabric engineers. 

Two £isie layers of high strength 
cloth arc woven siniultaiieouslv with 
drO|> threads iiitcrconneeting them. 
Length of the drop threads determine 
contour. The clotlis are then coated, 
and coi-cr layers arc applied to obtain 
pressure-tight surfaces of the dcsirctl 
strength. 

Airmat would pennit a minimum 


storage area, allow for high production 
rates and a corresponding low cost, 
Goody'car said. 

As a rotor bl.idc. it utilizes both .sur- 
face tension deiclopcd by the inflation 
pressure and tension added by centrif- 
ugal forces. Iliis permits use of low 
inflation pressure during operation. 


Tlicrcfotc, by using a rclativclv small 
accessoiT compressor, there is tlic pos- 
sibilitv of retaining lift in the event of 
j blade puncture. 

Ainiiat also will revert to its original 
sliapc and utility if design limits are 
exceeded and ■ failure" occurs, Good- 
year Mid. 
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CAA Will Test New 
Runway Surface Lights 

Washington— Civil Aeronautics Ad- 
ministration will flight test three experi 
iiicntul nimvut ligirtiiig svstcins al 
Andrews Air I 'orce Base, Md., in hope 
of establishing definite U. S. civil- 
niilitars standards b\ next March. 

'I'ests will begin in December, at 
which time installation of an ILS svs- 
tern and high intensits approach lights 
will have fieeii completed to permit 
practical use of the new lights. 

The three ssstems arc designed to 
eliminate the darkened, or "black pit." 
look of a tumvay surface which appears 
to a pilot during flare-out of an airplane 
follosving approach under high intensity 


lights. Each sssteiii cleats the dark- 
ened areas by putting illumination on 
rhe runway itself. 

Two of the systems insolvc high in- 
tensity lights set into the tunn-ay, and 
are arranged to a|3peiir to the pilot as 
bars of light. One system, developed 
In Dutch nifalka, uses steel bars as a 
protection against airplane impact. The 
other, a British development, employs 
a protective eavt iron hood. 

The third system is a Sylvania Elec- 
tric unit that illuminates the surf, ice 
from the side of the runway. N'evvly- 
dcvclopcd liigh-povvcr fluorescent tiibc- 
nionnted rclectors ate set on the 
rmivvav edge, Rofleeting-paint in check- 
erboard design on the riinwav- surface 
is expected to improve the efficiency of 
the edge-lighting system. 


Norlheasl Asks SEC 
For Stock Sale Permit 

Boston— Northeast Airlines last week 
tiled a registration statement with the 
Securities and Exchange Coiiiniissioii 
m a move to raise S7 million net capi- 
tal through the sale of additional 
cimiinon stock. 

1 he offering, underwritten by ;. 
nation-wide group headed bv Car! M. 
Liieb. Rhoades &• Company, is planned 
foe imd-IXteinbcr. 

I'lic underwriters propose to offer 
stoekholclers iitlier than those of the 
.\tla.s Corp.. the majoritv .stoekholdcr, 
new stock proportionate to iriesent 
holdings. The general public will be 
offeicd sOT of the new issue, .^fias 
Corp. has agreed to purchase from the 
underwriters all ranaiiiing stock and 
any shares offered but declined h> 
stockholders. 

Proceeds from the stock sale, to- 
gether vvith funds made available 
through an SU million Iwiik credit 
agreement, will give Northeast SIS 
million for use in its cxp.insion and 
equipment purchasing programs. 

Straloeiuiser Ditched, 
NWA Crew Blamed 

Washington— Civil Aeronautics Board 
reports that a Northwest .\irlincs Strato- 
eruiscr was ditched in Puget Sound last 
•\pril because the crew incorrcetly ana- 
hzed a control difficulty tliat occurred 
after takeoff. 

I'hc C.\B said the crew was forced to 
make the analvvis under conditions of 
great urgency and in an extremciv sliort 
period of time. 

rlie Stratoeruiser accident oeeutred 
font inimites after takeoff from Seattle- 
'i’acoma ,\irport. 

W'licn tlic aircraft reached an alti- 
tude of 1,000 ft. and wing flaps were 
retracted, severe buffeting was cncotm- 

I'hc Stratoeruiser became difficult to 
control, and the captain decided to 
make an emetgenev landing at Mc- 
Cliord .^ir I'orce Base. However, as 
the trouble contiiined and the aireraft 
lost altitude, the capt.iin decided to 
ditch. 

Ilic ditching was made on smooth 

•Ml 32 passengers and the crew of 
six left the airplane. I'onr passengers 
and one crow memher drowned before 
rescue craft reached the scene. 'I'lie 
Stratoeruiser was a tut.il loss, although 
it was later raised from tlie bottom of 
the Sound. 

The Northwest transport cncoimt- 
ered buffeting at the time tlic wing flaps 
were retracted. The Board found that 
this buffeting was due to the fact that 



Vanguard Launching Platform 

Platfonn tor Project Vanguard artificial satellite serves both as a lainiching device and a 
static tcvt stand for the three-stage rocket. First stage develops n thrust of 27.000 lb. 
Stand, designed and built by I.oc«y-llydropies.v Division of Baldwin-l.ima-Hainilton Corp., 
is about 15 ft. square and stand., 11-12 ft. high. It ineor|ior.itc5 a T-8 ft. dianictci water- 
cooled Ihtoat to hiti) the first stage rocket's csliaust 90 deg. from vertical to hoiirontal. 
Loewy, which made the stand under subcontract to Glenn I.. Martin Co„ is also in 
charge of complete instrumentation for the stand, its swiijMiit mechanisms, utilities, and all 
associated research, such a.s lieat stress anaivsis. 
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The Heli-Rotor 


Compressor 


Surge-free • Efficient • No Containment Problems 



• High specific delivery si high speed-up to 42000 rpm. Capacities 25 scfm to 
25,000 scfm. 

• High pressure ratios in single stage (up to lOi I ) from small compact units, 
e Surge-free operation with compression ratios independent of speed. 

• High efficiencies resulting from built in pressure ratios. 

• Suitable for high temperature operation —suitable for air, freon and other gases. 

• Simple construction — simple control systems. 

Heli-Rotor compressors arc adaptable to a variety of drives: hermetically sealed elec- 
tric, turbine, hydraulic or direct from an engine. The design of the Heli-Rotor compres- 
sor assures unusually long and trouble-free service life. Individual compressors have 
operated without stopping for as long as 3 years. 

In these units, two helical lobe rotors trap Ihe entering gas. compress it and deliver it 
to an exit port at design pressure. Two-stage machines with a 24 to I compression ratio 
have been designed. The patented design of the rotors is already proved in a variety 
of aircraft installations. 

For more details on these efficient compressors write to; 

STRATOS DIVISION, Bay Shore. L. I., N. Y. 






FOR THE GIANT UETS... 

scores of precision components 

Through many years Kelsey-Hayes has worked closely with major aircraft 
engine builders. Today, with the addition of new plants, expanded research 
and engineering staffs, and augmented production facilities, assignments from 
the aviation industry are increasing rapidly. 

Products include accessory gear assemblies, actuators, transmissions, power 
recovery units, radar tracking and scanning equipment, computers and con- 
trol. And for jets; compressor rotors, turbine sections, blades, buckets, vanes. 


Kelsey-Hayes has the experience and facilities for research, design, proto- 
type development and production. 


KELSEY-HAYES 

Kelsey-Hayes Wheel Ce.. Delrelt 32, Mich. • Major Supplier lo Ihe Automotive, Aviation and Agricultural Industries 

14 PLANTS / Detroit an4 Jackson. Michigan: McKecspart. Pa.; Lot Angctn. Calif.; Windor. Ontario. Canada • Daoenparl. Iowa 
IFrench £ Hecht Farm Implement and WhM Dieitiaa) • Springfield. Ohio ISPECO Aviation. Elecironici and Machine Tool Division) 
Utica. New Yorh-~4 plants — lUtica Drop Forge and Tool Corporation, a subsidiary) 



jII four engine cowl fliip;, were full open. 
I’'liglit testing has shown that buffeting 
occurs on the Sttatocmiser when cowl 
flaps arc full open and wing flaps rc- 
tr.icted. 

When titc buffeting developed. t)ic 
crew failed to determine that it was 
caused bv full-open cowl flaps, which 
slioiild hate been closed before tikeoff. 
The captain tliouglit Ins wing flaps 
might have tetiacted unevenly. crcatin| 
a si)lit-flap condition. 

The C.\B said it recognized that a 
uiiinbcr of events occurred in an cx- 
tremclv short space of time, and tliat 
tile urgenev of the situation required a 
rapid decision. Tltc Board said tlie 
captain acted promptly, but tliat Iris in- 
correct analysis of tlie control difficulty 
■'led to an unfortunate decision," 

The CAB concluded that the flight 
infonnation manual on conditions cre- 
ated by excessive cowl flap openings 
was "sufficiently stressed to allow the 
captain, and indeed the entire crew, to 
evaluate the difficulty properly within 
the time available." 

Orders Listed for 
Con^air 880s. DC-8a 

\S’ashmgton-Califomia Eastern Avi- 
ation has ordered four Convair 880 
turbojet transports for use on its long- 
range overseas routes, and the French 
airline Union Aero Maritime dc Trans- 
port iias ordered three DC-8s. 

Orders for the four Convair trans- 
ports also will help the contract airline's 
case when it goes before the Civil Aero- 


nautics Board to ask for a Texas-Cali- 
fotiiia route in the impending Dallas- 
to-thc-\Vest Route Case. 

Delivery of the DC-8s to UAT will 
begin in 1960, but the government still 
must approve purchase of the two on 
option. DC-8 was selected over Boeing 
jet tr.insport and Comet !V, Choice 
of Pratt & Whitney J75 or Rolls-Royce 
Conway will be made within a inontli. 


News Digest 


hfodified "flying bedstead," powered 
by two Rolls-Rovcc Nenc jet engines, 
h,is nude several short test fliglits. First 
vehicle was flown in August 1954. 

First Lockheed F-I04A Starfightcr 
was lost earlier this month when it ex- 
perienced a flameout and craslicd onto 
Rogers Diy Lake, two miles south of 
Edwards ,AFB, Calif. The pilot, Capt. 
Harry A. Broun, who «as killed in tlie 
accident, called the Edwards tower 
shortly before tlic crash to report the 
flameout and said he hoped to glide the 
plane onto an Edwards runway. 

Rcsearcfi and development center 
costing SI 5 million will be built by 
Avco ^faniifacturing Corp. on a 100- 
acre site in Wilmington, Mass. One 
of the prime projects at the center will 
be ICBM nose cone development. Avco 
will move shock tube from Everett. 
Mass., to tlie center, which will be in 
operation by mid-195S. 

Pieiiniinary investigation of the crash 


of a Hurcl-Dubois H. D. ?2f in Rio dc 
Janeiro Bay Oct. 50, puts the cause as 
jjoor visibility. Displayed in a French 
manufacturers sales show (A\5' Nov. 12. 
p. 45). the H. D. 321 crashed when one 
of its wings touched the water. It sank 
in water 16 ft. deep. 

\'ice Adni. Raljili A. Ofstie, former 
deputy chief of naval operations for air, 
died at Bethesdu Naval Hospital on 
Nov. 18. Adm. Ofstie began his career 
as a naval aviator in 1922 as a test pilot 
with the Plans Division of the Bure.ni 
of Aeronautics. He established three 
world speed records for seaplanes and 
subsequently sened as M'hitc House 
aide, commander of the Flight Test Di- 
vision at Anacostia Naval Air Base and 
as naval attache in Tokyo and London. 
During \5’orld War 11. he commanded 
Ihc carrier USS Enterprise and partici- 
pated in aerial attacks on Rabaul, the 
iivvasion of Gilbert Islands and the Mar- 
shall Islands and the Battle of the 
Philippine Sea. After two v'ears' service 
as Deputy Chief of Naval O^rations. 
he commanded the Sixth Fleet froni 
March. 1955, until his illness. Adm. 
Ofstie is survived by his wife, Joy 
Bright Hancock Ofstie, former W.AVE 
director. 

First flight has been made by Air- 
Fngua's CMI71 experimental plane for 
Turbonicca's new i,500 lb. thrust Ca- 
bizo engine. The Makalu is slightly 
modified version of Fmiga's NJagistcr 
trainer and has dcinonstr.itcd its climb- 
ing performance by reaching 40,000 ft. 
9 min. 20 sec. from takeoff. 


AVIATION WEEK, 


26, 1956 


AIR TRANSPORT 


Radar Net Will Be Ready for Jet Control 




By Philip J. Klass 

New York— Twenty-three long-riingc 
Ravtiicon radars ordered by the Ci^'il 
Aeronautics Administration (AW' No>'. 
19. p- 25) arc expected to be in opera- 
tion within two years, in time to meet 
the increased traffic control problcins 

The S9 million order, called "one of 
the most significant steps in the CAA's 
history” by James Pyle, acting CAA ad- 
ministrator. is the largest single as'ionic 
prociircincnt eser made bv tliat agenew 
Pyle also revealed that the CAA's S2-i6 
million thrcc-\’car facilities expansion 
piograin, which was originally tele- 
scoped from a five-year plan, mas get 
additional funds. 

The 25 Raytheon sets, together with 
Esc air defense radars, will form the 
miclens of an cs'cntual network of 70 
cimI and military stations intended to 
giro traffic controllers complete radar 
suncillanec of the entire coimtrs from 
1 5,000 to 70,000 ft. altitude plus air- 
w-.ivs eos erage below 1 5,000 ft. 

Peok Power 

I he C.\A radars arc similar to those 
c/tdered from Ravtiicon last spring bv 
Canada (AW April 25, p. 69), I'hc sets 
n ill have a )x:ak power of 500 Iw-. but 
in about three years Raithcon sais it 
'vill he possible to boost peak power to 
four megaw atts merely by adding a new 
tspc of radar a)nplificr. called the ,\mp- 
litron. I’lic .sets operate in L-band. 

Present power will giie the radars an 
effcctis c range of 1 50 statute miles 
against Ii-47 size jets, 200 mi. against 
DC-6 size propeller-driven aircraft, Ray- 
theon savs- 'I'he addition of the .-\mpli- 
Iron should increase the DC-6 detection 
tiingc from 200 to 350 mi., with a 
|)roportional increase for jets, according 
to Raytheon. 

C.\.\ plans to install the new- radars 
at 23 major airport terminals. Phis will 
extend the terminal area radar control 
from the present 50 mi, maximum out 
to 150-200 mi. The Chicago, Boston, 
Norfolk triangle will have almost con- 
tinuous coverage of major airways. 
Radar Locations 

I'hc new radars will be installed at 
the following locations: 

.\tlant.i; Atlantic Cits. N. J.; .\ibii- 
querque; Benson, N. C.; Bo.ston: Buf- 
falo; Cleveland; Denser; Detroit; K1 
Paso; I't. Worth/Dallas; Houston; In- 
dianapolis; Jacksons'illc. I'la.; Kansais 
Citv; Los Angeles; Memphis; Miami; 
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New Orleans; Oakland. Calif.; Phoenix; 
Pittsburgh; Salt Lake Cits-; San .\iitoiiio; 
Se.ittlc; Spokane; St. Louis; and 3\’asli- 
ington D. C. 

Major terminals not included on this 
list, such as New York, Chicago and 
Norfolk, will utilize military or air de- 
fense radars already installed. 

llic new C.AA radars will be out- 
fitted with circular polarization which 
greatly reduces the signal return from 
precipitation (clutter). A Raytheon 
spokesman estimates that circular polar- 
ization provides a 20:1 inipros cment in 
the ability to detect an airplane in a 
thundcrstomi. 

Radar Features 

Tlie sets will have one or tsso master 
16-in. scope consoles with five remote 
indicators which can be operated at dis- 
tances up to two miles away. A new 
impros-ed MTI (mosing target indica- 
tor) using a three-pulse system is pro- 
sided to enable the operator to display 
only moving targets and eliminate clut- 
ter from ground objects- 

The traffic controller svill also be able 
to superimpose on the radar scope an 
electronically generated map of the 
territory under surseillance to show 
terrain obstacles and to pin point the 
geographical position of the various air- 
craft. 

The radar st-ations will be built svitli 
complete duplicate equipment for 
standby operation, except for tlie -10-ft. 
diameter antenna, 

•Automatic monitoring equipment 
will be provided to spot deterioration 
in radar performance and to alert the 
operator automatically. 

Only the Beginning 

Pyle cautioned that although the 
CA.A expects to achiese major improsc- 
ments in traffic flow with its new radars, 
this is not the complete anssver tu 
present problems. “We have to im- 

stall mote navigation aids and recruit 
and train additional personnel.” Pyle 

In answer to a question about possible 
pay-scale downgrading of traffic con- 
trollers in line with a recent cis'il Scr\- 
ice Commission study (AA\' Oct. 1. p. 
•il), P)lc said that there would be a 

transfer of affected controlled to higher 
density locations where their present 
•skills and ratings could be used witliout 
.salary drop. 

Pyle praised the military-, and par- 
ticularly the .Air Force, for its coopera- 
tion in working svith the CAA to 
dcsclop ways to permit the use of air 
defense radar information for ci\-il air 
traffic control. 

Pyle said that the CAA will make 
data from its civil radars available to 
the military if so desired. 


By Craig Lewis 

Washington— Airlines industry dom- 
inated tlic international scene during 
Fiscal 1956 during which travel be- 
tween tlie U.S. and other nations set 
new records. 

A report from the U. S. Immigration 
and Naturalization Service for tlie year 
ending on June 30. shows that 2.071-- 
130 passengers arrived at U.S. ports bv 
sea and air, and 1,813,-193 passengers 
dc|Kirtcd. Arrivals increased 13%, and 
departures gained 15% oset the previ- 

During the 1956 fiscal year, 68% of 
all passenger traffic between the U. S 
and otiicr nations trascled bv air. Air 
traffic increased 14I% between 1950 
and 1956. while sea travel increased 
onlv 16%. Air travel gained 20% bc- 
twrcn 1955 and 1956, while sea travel 
rose only 2%. 

These tra\-el statistics co\er passen- 
ger traffic between U.S. ports and 
rotciBn countries but do not include 
travel across U.S. border to Canada 
and Mc.xico. trasci by seamen or mili- 
tars personnel or tras-cl betwren tlie 
U. S- and its possessions- Cruise travel- 
ers also arc excluded. 

On the heavilv traveled routes to 
Futopc. more piisscngcrs trasclcd b\- 
air than by sea for the first time. While 
sea traffic has leveled off in the past 
three years, air trascl has eontimied to 
grow. In 1956, 404,701 passengers 
flew from the U. S- to Europe, and 380.- 
087 went by sea. 

Most alien tras-elers continue to 
prefer sea transportation, but most 
U. S. citizens prefer to fiv. 

In Fiscal 1956. travel from the U.S. 
increased to all major areas of the world 
but Africa. Ilic African decline was 
due to a decrease in travel to I'rcnch 
Morocco- 

Last June, a peak month for North 
Atlantic travel, 123,572 people left the 
U.S. for Europe, and over 100,000 of 


Fuel Available Abroad 

o|«rating out of Paris report no fuel 
skurt-age problems and that no plans are 
underway to curtail present schedules. 



them were U.S. citizens, main of them 
on vacation. Nearly two thirds of the 
Europt-.iii tr.iffic goes to the United 
Kingdom. France and Germany. 

German traffic does not base the 
marked seasonal pattern of trasel to 
ether coiintric'S, much of it consisting 
of f-amilics of military and civilian mis- 

Travci to Asia increased 64% be- 
tween 1952 and 1956, and was up 24% 
in the last year alone. Increases were 
noted in travel to Japan, which attracts 
60% of all .Asian trrn el; to Hong Kong, 
Israel, the Philippines -and the Ryuks u 
Islands, including Okinawa. Within the 
past two scats, air tra\el tu .Asia has 
increased. Last \c-ar more than half of 
all passengers for Asia went by air. 

Increases in travel to Peru and A'cnc- 
/uela accounted for most of the 10% 
rise in travel to South .America last year. 
U. S. citizens accounted for 44% of the 
traffic to South America, and nearly half 
of them went to A'encziicla. Tlie air- 
lines cany- almost 80% of all passengers 
going from the U.S. to South .America. 

AA'hile U.S. airlines continue to carry 
more passengers, the foreign flag airlines' 
share of tlie market also gained last year. 
Travel on U.S. carriers increased 18%, 
travel on foreign airlines increased 26%. 

On Enrope.m routes. .American flag 
airlines carried 58% of the total air traf- 
fic; 86% of the passengers flying to .Asia 
traveled on U.S. carriers. Japanese and 
Israeli airlines carried most of the re- 
maining .Asian traffic- 

Virtually all ait traffic to -Africa flew 
on U.S. carriers, and three-fourths of 
the travel to the .Australian-New Zea- 
land area v-js on an .American carrier. 
Canadian and Australian airlines carried 
the remainder bound for the area. 

In the North American ate-a. 70% 
of the air passengers chose .American 
canicts. Nine out of 10 trav-elers flying 
to Bermudii went on U.S. carriers, 
while the other 10% flew on British 
aircraft. U.S. airlines carried 75% of 
the air traffic to the British West Indies 
and 66% of the traffic to Cuba. 

On routes to South America, the 
American aitlincs flew 62% of the pas- 
sengers. Most of the balance was carried 
bv Colombian ;uid Venezuelan airlines 
wath 27% of the total. 

While the U.S. flag airlines contin- 
ued to dominate air travel, sea travel 
on ships of U.S. registry declined 6%. 
.At the same time, foreign flag ships car- 
ried 7% more passengers last scar than 
tlicv did tlic vc.it before. Foreign flag 
ships carry about twci-tliirds of the pas- 
senger traffic to and from the U.S. 
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Bad Visibility Blamed 
In Mid-Air Collisions 

By L, L, Doty 

Wasliinfton— Aircraft Owners and 
Pilots Assn, has blamed poor cockpit 
visibilits of transport aircraft for the 
majnritv of mid-air collisions and near- 
misses involvini airliners. The a«ocia- 
tion also charged that the "earelessness" 
of airline pilots is a major contrihirtor 
to the present collision hazard. 

.According to a Civil Aeronautics 
Board studv of 127 inid-air collisions re- 
ported between 19-lS and 1955. II of 
the accidents were bchvecn ait carriers 
and private aircraft. Military and pri- 
vate planes were insolvcd in 16 acci- 
dents, \shile 96 of the collisions in- 
solved private aircraft only, in the 
report, the C.AB concluded' that "p''’’^ 
experience has shown that general (pri- 
vate) aircr.ift hare been involved in the 
highest number of iihd-air collisions by 
far (.AW July 50. p. 52).” There arc an 
e.stiniatcd 61).000 private aircraft in the 
U. S„ and 1,600 airliners. The military 
has a total of approximately 42,000 air- 
craft on hand in the U. S. and osctscas. 

In support of its charges against the 
airlines, .AOP.A distributed composite 
photographs comparing cockpit visibil- 
it\- of tr.msport aircraft ssilli the visu.il 
range of a 1955 I'ord two-door sedan. 
The photographs were haken by the 
Civil Aeronautics .Administration's 
'Icehnical Development Ccartcr in In- 
dianapolis. 

.AOl’-A contended that the airline 
pilot has "from 170 to 200 degrees" 
horizontal \isibilits as compared with 
the "almost 560 degrees" of horizontal 
range asailable to the automobile dris er. 
"It 15 Ihc dcficicncr of vertical risibil- 
ity," it added, "where the airline pilot 

Photographs show. AOP.A said, that 
adequate rcrtical risibility is available 
onh from the nearest left-hand rvindorr , 
and "that the pilot in Ihc left-hand seat 
cannot see an overtaking airplane on his 
right until it is flying abreast of his 
airaaft at approxiiiiately the same .ilti- 
tude." 

According to latest colli.sion test re- 
sults issued bv the I'cchnical Dcr’clop- 
rnent Center,' pilots of single engine 
civil aircraft have an azimuth risibility 
advantage orer pilots of multi-engine 
private and airline aircraft (.AW Nov. 5, 
p. 38). .Azimuth visibility on military 
jet aircraft is superior to that of any air- 
craft studied br the center. 

Howercr. the tests disclosed that 
an average multi-engine aircraft has a 
slight visibilitv adrantage over other 
types in r crticii! range below the line of 
azimuth. A'ertical eut-oR angle of |«lot 
vision averages eight degrees on nhhtaiy 
jets with single and tandem seating; six 
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degrees on single engine private aircraft 
and 10 degrees on multi-engine planer. 

•Abor e the center line, jets again hold 
an edge o\ er other types of aircraft. Cut- 
off angle of s’ision above azimuth aver- 
ages 40 degrees on military jets; 38 de- 
grees on single engine aircraft and 20 
degrees on inulti-cngine private and 
transport aircraft. 

AOPA said most collisions occur 
while aircraft are under visual flight 
rules and added: 

"AOP.A has long contended that the 
absence of adequate visibilits'. in all di- 
rections, and the failure of pilots to 
watch where they arc going, arc nrajor 
factors in causing nii3-air collisions,” 
the group stated. 

The CAB study bore out AOPA's 
statement that most collisions occur 
when "visibility is good." Clear 
weather, it said. prcsailcJ in 117 of the 
127 accidents. 

.AOPA said that it had formally 
petitioned the C.AB last March to estalj- 
lish cockpit visibility shmdards for all 
cir il aircraft. 

It added that no formal action on the 
petition has been aimounecd although 
it was considered at CAB’s annual air- 
worthiness review last September. Tire 
recommendation met oiiposition from 
manufacturers, AOPA said. 

Air Express Handles 
Big Magazine Issue 

New York— .Air Express earned over 
S51.000 in resenuc from its biggest 
single shipment. 429,031 lb. of News- 
svcck magazines handled in a special 
operation following the elections. 

Using 21 charterSd aircraft and spice 
on regular flights of most scheduled 
airlines, Air E.xpress moved a million 
copies of the magazine from the main 
Dayton, Ohio, printing plant, another 
quarter million from .1 Los Angeles 

Deliveries were made to 18 regional 
post offices for mailing and to 525 cities 
in the U. S. and Canada for newsshmd 
distribution. 

Air E.xpress utilizz;d 609 extra vehicles 
and 36 extra employes for the upeta- 

Tlie magazine’s nonnal Sunday print- 
ing schedule was mosed back until 
Tuesday night to include election re- 
sults and analyses. Air Express coordi- 
nated the movement from a project 
headquarters in Dayton. First shipment 
went out at 12:49 a.m. Nov. 7 by Trans 
W'orld Airlines to Columbus. .American 
Airlines, Flying Tiger, Riddle. Slick, 
United and Lake Central provided the 
charter flights. 

•Air Express handled a simil.ir project 
for Newsweek in 1940, moving 33.000 
lb. of magazines containing Rooscvelt- 
AVillkic election returns. 


Addition of East, Midwest Routes 


Doubles Riddle’s Cargo Business 


By Glenn Garrison 

Miami— Riddle Airlines has doubled 
its scheduled air cargo business since 
starting service lust January to most of 
the 13 midwestern and eastern cities 
added to its route pattern by tlic Civil 
Aeronautics Board last year. 

Expanding its ground facilities and 
aircraft fleet, the airline expects to do 
eren better in 1957 and to increase its 
carriage of mail and express. 

Riddle has lifted more than 53 mil- 
lion pounds of commercial cargo this 
year so far, expects the totals to exceed 
40 million. Last year, operating oiilv 
between New York, Miami and Puerto 
Rico except for seasonal services to a 
few other F'lorida points. Riddle carried 
20 million pounds of cargo. 

Following the CAB decision last No- 
vember in the North-South .Airfreight 
Renewal Case awarding Riddle a five- 
year certificate and the new routes, the 
cargo carrier mor ed fast to get into the 
additional cities by the Jan. 20. 1956, 
effective date. Now cities served tegu- 
brly are Jacksonnllc, Philadelphia and 
Boston in the East; Atlanta, Cincinnati, 
Clcr claiid, Detroit and Chicago on the 
carrier’s route to the Midwest. Other 
cities, including Richmond, Louisville, 


,\'ashington, Baltimore and Columbus, 


irvcd 0 


and basi! 


d will 


ultimately be scheduled stops- 

Riddle needed equipment when its 
new soniccs opened, according to 
Charles L, Hood, vice president-sales. 
Its fleet as of October 1955 totaled 22 
C-46s and four DC-4s. with a number 
of the Curtiss aircraft tied up in mili- 
tary contract work. 

Some C-46s were leased to fill the 
immediate gap until addition.il Riddle 
planes— 10 C-46s— wac delivered this 
year. Tlie airline also leased a DC-6A 
from the Air Force and put it into New 
York-Miami service on Nov. 1. 

Another DC-6A is being purchased 
from Douglas, with delivery expected 
in October 1957. Three more have 
been optioned and ate expected during 
the summer and fall of 1958- Discus- 
sions also have been held with Lock- 
heed, Hood says, regarding possible pur- 
chase of Constellation I049H cqoip- 


The C-46, howci'cr. will be in use as 
a feeder aircraft for a long time, accord- 
ing to John Paul Riddle, president of 
the airline. The carrier's own C-46 
equipment is undergoing a T-category 
modification program which is expected 
to increase the pkmes’ speed from 195 



DC-7C Makes Record Flight' 

•Scandinavian .Airlines System DC-7C taxis to ramp at Bromma .Airport. Stookliulm, after 
flying 6,005 mi. non-stop from Long Beach, Calif, carrying only the 7,824 gal. of fuel in 
its standard tanks. Great citclc route over Labrador. Greenland and Iceland, flown at 
economy eniise speed of about 270 mpb. and altitudes of 13.000-17,000 ft,, requited 21 lit., 
44 min. Conducted under Federation .Acronantiqnc Internationale supervision, flight 
exceeded record of 5,700 mi. set by a DC-6B on a Los An|cles.Paiis flight in 1953. 
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From Sam to 9 pm New York to Chicago and 7 am to 11 pm Chicago to New York 
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Transport Testbeds 


I'hrce tiuiHpurt uirctjft witli pi;»ton eiigiiurs replaced b^' Napier Eland turboprop engines are 
photographed together as part of Napier's sales push lor the engine. Convair 3-40 (fure- 
ground) ivas demonstrated at lAlA general ineeting at byinbiirgli (AM' Sept, 2-1. p. 47). 
Eli/abethan (.Airspeed .Ambassador) is in the middle and A'ickers A'arsits' in bjckgroimd. 
Retention of piston engiuc moimting bulkhead tor ease of coinetsion meant using nacelle 
la^er than necessars- for Eland 3(i.in, fronral diameter. 


to 250 mph. and to up the gross-ueight 
from 48.000 to 50,000 lb. Riddle fig 
urcs the present direct operating cost 
of his C-46 equipment at 10-5 cents 
per ton-mile with full payload, and 
iio|>es tiie modified planes will cost 
157? less to operate, 

Riddle foresees a tremendous poten- 
tial in the new- markets his airline is 
strs ing, and expects another 60% boost 
in traffic next year. Common eatriage 
business will provide tlie greatest op- 
portunity' for the airline, its president 
feels, but military w'ork— which this year 
about equals the commercial business 
in tenns of liours floyym— yvill continue 
to be sought. The carrier handles Dew' 
l.ioe and Logair’s assignments for the 
military and started a new- SIO million 
Log.iii contract on July 1. 

Airfreight Prospects 

One reason prospects for air cargo 
development arc bright, according to 
Riddle, is the cumulatiy-c effect of air- 
freight promotion by all carriers. Groyy- 
ing availability of cargo facilities is 
seen by Riddle as another favorable 
factor, althougli he believes many air- 
port maiiagentcnts shoold give more 
attention to their cargo handling expan- 

I.oad factors dropped yvith the in- 
auguration of tlyc neyv routes. Riddle 
reports, but are climbing back as new 
tr.iffic develops. Last year, over the 
limited routes yvith their long-haul char- 
acter. the airline’.s average lo-ad factor 
topped 87%, This year, yvith neyv 
sliortcr-iiaul segments (in the expanded 
route pattern, load factors dropped tn 
60% . By October they- Itad passed 
70% .igain. 

Traffic from Riddlc’.s five midyvesteni 
route st-ations h.is increased steadily, 
according to the airline, yvith almost 
six million pounds originating at these 
points. laiuiary through September. 

Chicago service provides Riddle with 
im]xirt.int interline business through 
tlic east-yvest carriers. .An example is 
shipment of prepackaged assemblies 
from the \5’est Coast, connecting yvith 
Riddle and destined for Lockheed -Air- 
cr.ift's C-150 plant near .Atlanta. From 
-Atlania to the sontli. Riddle is hitn- 
dliiig. among other things, ii vohtmc of 
mail orders tclctvpcd from Florid.i to 
Sc.irs-Roebuck. 

Product Variety 

Ty pical shippers in the new territorv 
are antomoljilc. chemical, yvearing ap- 
p.ircl. pharmaceutical and electronic 
concerns. Extension of Riddle's routes 
tics in Puerto Rico yvith markets in 
tire Midyvest, and a variety of products 
are moving over these segments. 

During Hie tyvo months betyvecn the 
CAB decision and the Jan. 20 effective 
date of the new authority. Riddle |)Co- 
])lc had their hands full finding ground 


facilities and personnel for the new sta- 

Ilood and other officials yvent on 
the toad to set up the stations, yvhilc 
Riddle concentrated his efforts at Mi- 
ami in the search for airerafl. 

•At some airports, facilities yvere not 
immediately available and tire Riddle 
officials worked out temporary arrange- 
ments yvith other organizations. They 
arranged with Slick at Detroit, for ex- 
ample. to liaodle Riddle's O|)eratioii 
tlierc for a short time. Riddle ooyy Iras 
its oyvn facility and people at Detroit. 
.At Cliieago. on the other hand. Rid- 
dle is still using Slick facilities at O'l late 
.Air|)ort. yvhilc a Riddle station manager 
and agents arc lmiidlin| tlie operation. 

Washington N'ationaT .Airport, where 
no facilities could be found, yvas served 
by Riddle tlmiugli an arrangement with 
California Easlcrn. according to Hood. 
Schcdiiied Washington service Iras since 
been discontinued by Riddle because 
tire southbound potential was found 
to be |X)or. ijvit eitlicr Washington or 
Baltimore yvill be sened yvhen the 
schedule pattern evens ont. 

In yvorking ont sclicdulcs. Hood says, 
"cate must fie used to build a balance 
of traffic between stations or you 'vill 
sliorthau! yourself to death." 

.Another concern of the management 
team yetting up the neyv stations was 
leasing trucking facilities for ground 
pickup and delivery. This problem was 
simplified in September when Riddle 
lieciime part of .Air Cargo, Inc. 

In May. the airline was authorized 
to carry mail to all points on its system 


and by the end of September had lifted 
44.628 lb. .Air mail and parcel jxsst 
byisiuess is expe-cte-d to iiittcasc gre-atiy. 
according to Riddle. 

'Die iurliiic lias filed a |x;titioii for 
reconsideration of tlic New York-I-'lorida 
case, in yvliieh Riddle sought to carry 
lussengers. and also luis a|3plicd for au- 
tliority to haul passengers between 
Puerto Rico and Miami, 

But air cargo business yyill continue 
to be tile carrier's main concern in tlio 
foreseeable future, according to its presi- 

SHORTLINES 


► -Act Lingus reports rcvcnucy of S5.- 
2QS.720 and a profit of S965.000 for the 
first half of its current fiscal year. Tlic 
Irish airline carried 314.056 passengers 
during the six-month iseriod; its revenue 
load factor w-.is 76% . 

► Branilt .Airyy-ays lias declared tyvo 1 5 
cent dividends for its 2.04S,11‘3 shares 
of common stock. First dividend is pas'- 
ablc Nov, 28 to sliarcholders of record 
as of N'ov- 2’; ttie second is |)avable on 
Dec. 28 to sharcliolders of record as of 
Dec, 17. 

► British Overseas Airways Corp. will 
cut fates on its New York-Nassau rnntc 
on Dec. 16. New round trip fares will 
be S13T tourist and SISI-SO first-class. 
•Along yyitli the removal of federal taxes 
on flicse fares, the reductions save 
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547.su tourist and S21.70 first-class. 
150.5C will operate nine New York- 
Nassau (lights a leeck this «'intcr, all 
ssith liociiig Stratocruisers. 

^Canadian Pacific Airlines last neck 
increased its Toronto-Mexico Cits sen- 
ice from two to three flights a week and 
introduced the fainilv plan on the route. 
Tilt airline also increased its Mexico 
Cit)-Biienos Aires sersice to two flights 
a week in order to improve connections 
Irchrecn the tsvo sctsices. 

► Capital Airlines began Viscount sen- 
icc from New York International Air- 
port this month with fise daih' flights 
to CIcTcland, Detroit, Chicago and 
Minncapolis-St. Paul. 

► Delta Air Lines has granted pa\ in- 
creases totaling SI million to uon-super- 
visiiry. administratisc and non-contract 
ircrsonnel. These categories coscr .50'"^ 
of Delta's 5.4SI employes. 

► Italy’s Ministry of Defense has an- 
nonneed that a regular helicopter sen- 
ice will he operated between Rome and 
Naples. new company reportedU will 
he established to build helicopters and 
operate tliom. It will be a joint venture 
of Alitalia. Liiiec Aetce Italianc and 


► Lake Central Airlines carried 14.”44 
passengers in October, a 2i.4% gain 
over the previous October, and Operated 
with a load factor of 49.84% during 
the month. 

► Lockheed .Aircraft Serviee-Intl. dcih- 
ered 746 aircraft in the third quarter, 
bringing the total for the first nine 
nuintlis of this year to 2.094 aircraft. 

► Pan American World Airways pulled 
a .switch and published a guide to travel 
in the U. S. "New Ilnrizons. U. S. A. " 
was compiled with the help of -American 
Airlines and miincrous domestic travel 
organizations. The book is designed to 
jjromote trasel to the U. S. in osersc.is 
markets and will be printed in ITcncli. 
German. Italian and Spanish, ns well 
as Kiiglisli. 

► Qantas Empire .Airways has ordered 
sseatlicr radar for its Super Con.stcll.i- 
ticins from the Radio Corp. of .Anieric.i. 

► South African Airways’ Ccmstcllatimi 
imd DC-7 fleets will be equipped wiEli 
Bendix X-Band weather taiir. 

► Swissair is using three DC-GBs to flv 
the United Nations International Police 
i'’orce from the Naples staging area to 
Egypt. While the troop movement 
lasts, Sw’issair will flv six flights a das', 
carrying 400 men with their cqui|)ment. 


AIRLINE OBSERVER 

► Watch for a decision on a downtown airline.s terminal building in Chicago 
within the next twi' months. Chicago'.s Downtmni Terminal Committee 
is being prodded by a nunilscr of civic associations for a decision on one 
of the 22 sites the committee has under consideration. North-W'estern 
R.iih\ay Station is receiving strong backing as an airline terminal, although 
some officials object to its inconsenient location outside the Ixiop. 
Ohsers'crs say the railroad has offered to operate commuter train sendee 
esety thirty niinutc.s betsscen downtown Chicago and O’liare f ield if the 
station is selected by the airlines. Other readv-madc tenninals being studied 
arc Dearborn Railroad Station and the Grcsliound Bus Terminal. 

► Thomas Basnight, former assistant to loliu Groves of the Air Transport 
•Assn. .Air Traffic Control I9e)«arlincnt in New YoA, will join the Air Line 
Pilot’s Assn, on Dec. I as a Wasliington representatise of the Engineering 
and .Air Safets' Dcpuitiiicnl and assistant to Larrv Cates. 

►Lcickhecd’s second 1649A. first of Trans World Airlines' order for 25 of 
the new Su]5et Constellations, is off the production line and is scheduled for 
its first flight in January- TIight tests svill serve to certify the plane's .systems. 

► Heart |iaticnts can trascl by air without undue danger, allliongh oxygen 
administration may be necessary in pressurized transport aircraft, according 
to Dr. Lawrence E- Lamb, director of the cardiology department of the 
I’S.AF School of Aviation Medicine at Randol|)h Field. Tex. Dr. Lamb 
warned that cardiac |>aticnts have a lower altitude thrcshhold than normal 
persons and said, beyond 18,000 ft. altitude, heart colla[>sc mav occur. 
However, in cabins pressurized to 8,000 ft., administration of oxvgen will 
reproduce a sea lesci environment enabling cardiac jiatients to travel in 
comfort. 

► U-S. delegates to the International Labor Office mcctiiiB on civil aviation 
beginning today in Gencs-.i and continuing to Dec. 8 arc Robert W'harton, 
assistant vice president of personnel. Delta Air Lines: Josepli CVBrion, execu- 
tive director, Airlines Personnel Relations Confcrcnec. and Clarence Saveii. 
president of the Ait Line Pilots Assn. Items on the agenda include flight 
personnel work hours, iiicoine security of flight personnel after retirement 
or grtiuiuling and a review of employment conditions in civil aviation. 

► Hawaii Aeronautics Commission may delay until next seat the naming 
of a successor to Kondol])h Lee as its director. Lee resigned earlier this 
month. The comnussion also plans to ask the 1957 legi-slaturc to increase 
the director's salary . Present level is 511,000. 

► Delta Air Lines translated a number of its booklets, including a history 
of the airline and .speeches by President C. E. W'oolinan, into French to 
iiecominodate a group of h'rencli Diet nieinbers booked on a recent flight 
from Wa.shington to New Orleans, 

► Mutual of Omaha w ill offer travel insurance to international air travelers 
at a standard ]>remimn rate of S5 for 562,500 coverage regardless of the part 
of the world visited. Current rates vary between 510 and $20 for the same 
amount, depending upon the traveler’s destination. Sales and service of new 
travel policies will be administered by Teletrip Co., a wholly owned sub- 
sidiary of Mutual of Omaha. 

► I btal miles flown by political e.iinp.tigncrs in the 1956 election were 25% 
iibme the 1952 campaign figure. Republicans and Democrats estimate that 
|nrty; workers cov ered a total of more than 220.000 miles of air (tnvcl up to 
election time, and that 100.000 scheduled airline reservations were used for 
cam|Xii|n purposes. Piesident Eisenhower, Iiowevct, flew less than half 
the total miles he covered in 1952. 

► Cargo handling nielhods at all Slick Airways tenninals are undergoing study 
and analysis by Drake, Startzman, Slicaha'n and Barclay, distribution and 
materials handling consultants of New York. The study is aimed toward 
strc-aiiilining all aspects of cargo handling to reduce costs and promote 
ga'atcr cargo capacity. 
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Cessna T-37 designed for Jet Training 


To meet ief age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 Introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 




Airline Traffic — 

September 1956 
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HAS TRAVELED Over 1,900 mph. Already 
there’s talk about 4,000 mph. Tomorrow it 
may be 10,000 mph. Is there a limit to the 
speed of tomorrow’s aircraft ... or even 
today’s? 

There may be. One of the many factors 
which will define this limit is steel, 


± o m 


o r r- o w 


' 7 > 


No presently available steel or any other 
material meets all the requirements for 
strength, corrosion resistance, fabricability 
and producibility. The strongest steels, in gen- 
eral, are the most difficult to fabricate. The 
most corrosion-resistant steels require the 
most critical alloying elements— elements that 
quickly become scarce in an emergency. 

All the problems, all the possible solutions, 
have been studied for several years by United 
States Steel, with the cooperation of various 
airframe manufacturers. Intensive research 
continues on those steels that give the greatest 
promise of providing optimum service for all 
the diversified requirements of today's and 
tomorrow’s aircraft. 

You will find more detailed information on 
this problem and its solution in our new book- 
let, “Special Steels for the Aircraft of To- 
morrow.’’ Send for a free copy. 






On the line. ..rocket engines 
for America’s major missiles 


Deep in the remote canyons of the 
Santa Susana Mountains, a bolt of 
flame knifes the sudden darkness of 
a California evening. 

Obscured in the shadows — watch- 
ing this man-made lightning flare 
and die as it has an untold number 
of times before — are the men of 
Rocketdvne . - . testing and tuning 
the giant propulsion systems they are 
biuiding for the major missile proj- 


ects of the Air Force, Army and Navy, 

This amazing rocket engine work- 
shop was planned as far back as 1947, 
about a year after Rocketdyne — in 
collaboration with the Armed Serv- 
ices— began a program of research 
that has led to accomplishments so 
fantastic, security restrictions forbid 
us to describe them. 

The fact that this work is so far 
advanced here in America is cause for 


sober confidence in our defense situa- 
tion. It is good to know that these 
achievements are in the service of 

Engineers : write for our brochure, 
“The Big Challenge;’ which tells you 
in detail what a career in rocketry can 
mean to you. Address: Rocketdyne, 
Personnel Manager, Dept. W-71, 6633 
Canoga Avenue, Canoga Park, Cali- 
fornia; or Dept. W-71, Neosho, Mo. 


ROCKETDYNE fl Horib American Aviation, inc. 
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MISSILE ENGINEERING 



Company Formed to Study Space Design 


By Irving Slone 

Sherman Oaks, Calif.— Belieiiiig that 
now is the time to lay tlie groundwork 
for spate traicl, a group of scientists 
and engineers have initiated studies to 
C-stablisli feasibility of the various ap- 

niieit company, Systems Laboratories 
Corp., M-a.s foniicd for pteliininar)' dc- 
si^i of basic systems for interplanetary 

Balstcrine its initial studies, tlic com- 
pany is establishing an immediate prac- 
tical framework for its long-range aims 


by lurticipatiiig in existing advanced 
out-of-atmosplicrc missile projects. 

Kormed a little mote than half a year 
ago, SLC is sbll a small company, 
selecting its professional staff witli great 
care and including recognized authori- 
ties in such fields as trajectories and 
orbits, radar, clcctro-magnctie tlieorv, 
dynamics, guidance and control, serso- 
mcchanisnis, materials, and nuclear 
engineering, physics- 
Stoff Breakdown 

SLC nosv has 4-1 employes. Tlicrc 
are 1 8 full-time engineers and scientists. 


an additional 6 employed |»rt time, 
and 11 consultants, some of whom are 
scheduled to become full-time staff 
members. 

'I'lie total includes 17 PhDs. 

In effect, SLC is a closed corpora- 
tion— its stock is not offered for public 
sale. All professional personnel asso- 
ciated witli the com|)aiii liaic inicsted 
in it. altliougli this is not a require- 

Foimdcrs arc Dr. Jolm L. Bames; 
Richard H. Dc Lmo, one of flic co- 
holders of the Falcon missile patent, 
and Dr. fames A, Marsh, who was head 
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of tlic wdar group at N'ortli American 
Avliition’s Dooticv plant. 

Batncs, who is 'president, lias iiad 27 
scars of |)rofcssional experience, lie is 
still professor of engineering at Univet- 
sit\' of California, Los Angeles. During 
file vears at North .American Aiiation 
he was chief of tlic .Aciophysics 
Laboraton- Guidance Section and asso- 
ciate director of the Klcetro-Mcchanical 
Kngincering Dept. Barne.s also didcon- 
Miltiiig iiotk for Ramo-Wooldridgc 
Corp. on the intercontinental Uillistic 
missile program. 1 Ic was associated with 
Lockheed's Nfissilc Svstems Division 
for a short time, then became affiliated 
with Svstems Research Corp. when 
that company was formed by former 
Lockheed personnel. Sistcms Research 
was taken over by I-'ord Nfotor Co. as 
.Acronntionic Si’sfems. Inc., but Barnes 
chose not to go along, forming SLC 
with Dc Lino and Marsh. 

Merger Offers 

111 its relatively short existence. SLC 
alrcadv has had a number of offers to 
he absorbed bv large eomiiaiiics. but 
isn't considering merger or other 
affiliation at this time, preferring to 
remain independent. 

SLC has subcontracts in the field of 
missile ss'stcin.s from Republic Aviation 
Corp. 'Tlicse subcontracts encompass 
fcasibilih' studies and study of larious 
sub.si-stcms. Included are aspects of pro- 
pulsion. naiigation, control, and space 
dinamics (aincemed with trajectories 
of vehicles outside the atmos|)hcre— 
beyond 600 mi,). 


The company also iias subcontracts 
fiom two other large organizations and 
this work coicrs categories similar to 
those under the Republic subcontracts. 
Other Contracts 

•A number of othet study contracts, 
.ilso concerned witli ont-of-atinosplicrc 
idiieles. arc being negotiated with in- 
dustry companies. 

Kmpliasis of SLC's work under its 
sulrcmitracls is on tlic scientific prob- 
lems iihicli must be soiled before ad- 
liinecd eiigineeriiig can be aecomp- 
lislicd. These problems arc associated 
ivith projected missile systems uf a 
cimccptual and scientific status far bc- 
loiid that which exists today. Some of 
these systems apply to vehielcb ivliich 
are projected to operate beyond the 
atmosiiliere for extended periods of 

Income from this subcontract work 
is nhat SLC lives on, bolstering its 
etononric stiitiis to ])cnnit the expan- 
sion the coinpanv contemplates. 

More imjxirtant, this work is consid- 
ered a kci' factor in adi’ancing the com- 
pany's fundamental aim-preliminary 
design of basic systems for intcrplanc- 
fiarv traicl. 

Alcanivhile. SLC is devoting a good 
portion of its t.ileiit to the imestiga- 
tioii of problems foreseen as associated 
ivith s|)aec travel of the near fiitiirc. 
|iarticnlarli to the nearest space bodv, 
the moon.' 

Barnes believes that wilbin the next 
1 1 icars. if enough research and de- 
velopment support is available, a 
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ANOTHER THRUST FORWARD FOR FORGINGS... 




At Kaiser Aluminum we’re planning big things for 
aluminum forgings . . . and we've just spent almost $3 
million to prove it! 

By buying our formerly leased forging plant at Erie, 
Pennsylvania, we have paved the way for a $S million 
expansion program that will increase the plant's annual 
capacity by more than 6 million pounds and broaden 
the range of forgings. 

Whal This Expan 

Now Kaiser Aluminum can offer you larger, more com- 
plex aluminum forgings ... made to even closer 
tolerances. 

And with these new production facilities, Kaiser Alu- 
minum can assure you of a larger supply of quality 
no-draft and standard aluminum forgings to meet your 
increased needs. 

When you specify Kaiser Aluminum's forgings you have 
the assurance that they are backed up by the most mod- 
ern die producing equipment, heat treating equipment 


In addition to the 31 pieces of forging equipment of 
various capacities at Kaiser Aluminum's Erie plant, two 
new hydraulic presses with capacities of 750 and 1500 
tons have been installed and are already in operation. 
Three more hydraulic presses with capacities of 3000, 
5000 and 8000 tons will be in operation by December of 
1957. New buildings and supporting equipment are also 
planned. 

in Means to You 

and testing laboratories in existence, 

The full resources of Kaiser Aluminum's Erie plant— 
a balanced combination of engineering skill, forging 
know-how and a wide range of modern equipment- 
are yours to draw upon. 

For complete information, contact any Kaiser Alumi- 
num sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales. Inc., General 
Sales Office. Palmolive Bldg., Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, California. 


KA/SER ALUMINUM BUYS ERIE FORGING PLANT 


...PLANS $5 MILLION EXPANSION ! 



Kaiser Aluaiinam 


LAKE ERIE 



maximum strength and toughness. 
6. Maximum dimensional stability 


uniform ity. 

6. Shorter machining and fmishrng time 
some cases no finishing is necessary). 

7 . Elimination of many sub-assemblies 
complex parts. 





NATO Wind Tunnel 

Supersonic 16 X 16-in. uiiid tnmiel is one of the facilities ut the iich' I'lsiiiing Center for 
liipcrimcntal Aerodsmuiuics, a joint Bcigiiin-U. S. project at Kluidc St. Genese. Belgium. 
(AW Oct. 22, p. 66). 'I'nnnel is capable of speeds up to Mach 2.1. 


manned space vehicle can circle the 
moon and return to earth safely. He 
believes that within the next ? to 10 
j'oars vehicles carrying insftumeiits only 
will make the lunar trip, 

SLC sees its field of study to be vita! 
because, first, space travel will be a 
natural development of continued aero- 
nautical prepress, and, secondly, ac- 
complishment of space travel will be 
accelerated to provide data on global 
weather phenomena, composition of 
cosmic radiation outside the atmos- 
phere, amount of cosmic material travel- 
ing through space, and observation of 
astronomical bodies without obscura- 
tion and distortion by the earth’s 
atmosphere- 
Dato Comparison 

SLC’s scientists and engineers are 
accumulating data (including experi- 
mental data which has been obtained 
with sounding rockets), comparing it 
with existing theories, and formulating 
improved theory, as indicated, to fit the 
data. 

This genera! approach is directed 
to anticipated di&cultics associated 
with interplanetary vehicles in such 

• Propulsion. 

• Communication. 

• Navigation. 

■ Bio-psychological environment. 

• Interaction between subsystems. 

• Atmosplieric re-enhy. 

Barnes believes that the satellite re- 
fueling stations which have been widelv 
proposed for travel to the moon will 
be avoided through the use of nuclear 
fission rocket jitopulsion, which prob- 
ably will be superseded bv a nuclear 


fusiuii (controlled thecniuiiuclcat re- 
action) rocket engine. The fusion 
engine will use more available in- 
gredients (deuterium and tritium) ami 
will not be radioactive per se. 

'lire fission engine will be a practical 
engineering rcalit) for instrumented 
seliiclc application within five years, 
Barnes believes. 'I'hc nuckat fusion 
rocket engine will be developed to the 
stage of being feasible in tliat .same 
period, he feels. 

With either of these engines, ex- 
tended travel, as to a distant planet, 
svill introduce the problem of carrying 
an adequate Supply of thrust material. 
.Attempting to contribute to the dc- 
selopment of these rocket powerplants, 
SLC is formulating design criteria for 
the use of hydrogen or helium as the 
thrust-generating medium, svitli the 
leactor supplying the heat for ac- 
celerating the gas particles through an 
exit nozzle. 

Thrust Augmentation 

-Another phase of this stiidv is to de- 
termine whether it is fea.sible to aug- 
ment the thermally generated thrust by 
increasing the ionization of the gas to 
add an electrically generated thrust, 
using extension of^ the principles used 
in laboratory linear accelerators. Big 
job here will be to spread tlic acceler- 
ating force over the cross-section of the 
mass of gas. if thrust is to be increased 
measurably. 

With the miclear fusion engine, the 
big problem will be to create a "con- 
tainer’' for the small artificial sun 
created bv tlic fusion of deuterium and 
tritium atoms. SLC is fonnulating 
theory to pros'ide a practical answer for 
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All-weather performance of the F-I02A at supersonic speeds 
demands perfection in every vital plane part. That’s why 
Camloc's SPF (Stressed Panel Fastener) is used to secure 
highly stressed access panels ... SPF’s have continuous 
thread engagement, no cross threading, long torque life. 
A fast and sure fastener for a fast and sure interceptor! 



WEST COAST OFFICE: 5410 WILSHIRE BLVD.. LOS ANGELES, CAL. 


the control and containment of the 
reacting iiiatciials- One approach it con- 
templates is to create a container in 
the form of an •'electro-magnelit 
bottle" as suggested by Dr. Edward 
Teller of the Unicersih' of California, 
lterkele>. 

A proposed configuration for an 
initial lunar vehicle would use the 
unclear fission rocket engine in a cen- 
tral body, surrounded by two pairs of 
boosters using chemical rockets for 
boost through the eartli’.s atmosphere. 
Trajectory control would be througli 
gimballing the main rockets and 
through auxiliary jets. 

Difficulties are foreseen in trans- 
mission of radio (including radar) 
waves through ionized g.ises which will 
be encountered in the upper atmos- 
phere. Tliis ionized state will be caused 
by solar radiation, supersonic or 
hypersonic shock waves and boundary 
layer conditions, and by rocket c.x- 

Outsidc the atmosphere, ioniza- 
tion tvill still be present in the rocket 
exhaust, and transmission through this 
gas will pose problems. 

SLC is investigating the optimum 
frequencies for transmission through 
ionized gases and exploring the design 
of missile antennas for m:>st efficient 
transmission .ind reception. 

Another im.ssibilih’ being ctinsideteel 
is to use the ionized hcmiulaTT layer as 

This approach ma\ pro\c feasible 
because of the cniKlucIhitv of the ion- 
ized gas. 

Uncharging Ions 

Ionization in the exhaust from a 
chemical rocket engine might be re- 
duced bv the use of additives in tlic 
])ro^elliiiits. '11)056 additives would 

uncharged atoms. 

Exhaust from a nuclear fission rocket 
engine could he especially troublesome 
if the thrust material (hydrogen or 
heliiiin) becomes radioactive as it is 
heated in the re.iclor. One scheme being 
advanced bv SLC is to i.solatc the thrust 
gas from the nidiatinn of tiie reactor 
by using, for example, liquid sodium 
to transfer reactor heat to the gas. 

For long oiit-of-atinospherc trips, 
such as to the moon, inertial navigation, 
almost ccrfiiiti lo be used, will require 
corrcctiim of gym drift. Barnes de- 
clares. Sr.C is cousidering various meth- 
ods for iitcoiuplishing this correction. 
One is through nbsciratiou of the rela- 
tisf position of the sun (or other stars), 
earth or niooii. Iliis observation would 
be done .lutoui.iticallv by photo electric 
equipment, using iiifia-icd sisiial and 
ultra violet i.idi.itiou ficqueiicies. 

■Anothei method, which might be 
used to supplement this procedure, is 
to follow the vehicle In- radar from the 
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the vehicle. Ibis uimUl involve the 
design of ail cxttcmdv limg-iaiigc radar 
will) a sufficicntlv ti.itrow beam with 
cnottgh energy to cx.itc a radio beacon 
in the spiicc vcliiclc to return a pulse 
to earth for dctcrmiir.itioir of disk.incc 
and direction of the vehicle (A\\' Sejit. 
3, p- S21. 

Human Factors 

Approaches to ovctcorae some of 
the biological and psychological prob- 
lems arising from the emironment of 
space travel arc being planned by SLC 
sciaitists. One sebeme tagged for study 
IS the introduction of an artificial force 
field to compensate for the absence of 
gravity. One possibility is tire use of 
ecntrifugal force which could be intro- 
duced bv rotating tire passenger cabin 
wilbin the vchicie. Tliis, for example, 
would permit the passenger to swallow 
food and would prevent mental dis- 

I'or protcctioir of personnel from 
solar radiation, SLC is contemplating 
the design of optical filters. 

For protection from cosmic radi.i- 
!icm and impict from small meteoric 
jiirtick-.s, SLC scientists .itc beginning 
lo think about materials which would 
be feasible for vehicle skin and per- 
sonnel shield as well. This would afford 
ininimuin mass and design simplicity. 

SLC system philosophy is to avoid 
optimum design of individual sub- 
systems without regard to relation to 
other subsystems. Present studies arc 
.itteinpting to find best distnbution of 
the total allowable mass among the 
various subsystems. Aim of this general 
study is to achieve an economic gross 
weight. 

Heat Problems 

Studies also are being projected to 
determine optimum location of sub- 
systems to minimize interaction effects 
of solar and interirally generated heat, 
as well as effects of nuclear radiation 
from the fission reactor section of the 
rocket powerplant. 

Though re-entry into the earth's 
atmosphere will be the homestretch of 
the S[Mce trip. Barnes sees it as one of 
the toughest phases to complete. 

SLC scientists are now considering 
various methods for overcoming the 
heating problem of te-entty. One 
method which now appears teboiiably 
feasible and which is projected for de- 
tailed calculations is the trajectory of n 
gradually tightening spiral approach 
wherein the earth is circled in the thin 
upper atmosphere to achieve the slow- 
down required for passing through the 
lower, denser .lir. 

Also playing an iniporliint part in the 
re-entry phase will be determination of 
thermal-aerodvnamic and ionization be- 
havior of hypersonic flow in a "tapered" 
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Ex-Cell-0 FVecision 


at R-oduction Rices 





JET ENGINE BLADES 
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JET COMPRESSOR ROTORS 
Ex-Cell-O's facilities include laboratory control of materials, design and 
process engineering, machining of all moterials, complete quolily control 
to meet the most rigid specifications, and delivery lo meet customers' 
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INFRA RED IS 
ULTRA-MODERN 



Aerojet otters qualified engineers and 
sdenlisis unqarslleled opportunities in 
every area of the guidance and propulsion 

Electronics Engineers 
Ptiysicists 

Mechanical Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Mathematicians 
Technical Editors 



Write: Director of Scientific and Enpi- | 
nearing Personnel. Boa 296N, Azusa, I 
Colif-orBox 1947N,Sacromento,Cal. i 



Transonic Safety Net 


Heavy duty sctuuii is dnuiislrcim of fust srutfrin In Arnold Iriiigiiiuuriiig Development 
Center transoiuc uiiid tiirmcl. I’lirposc of net is to cnlcli )>ossiblc fljiug debris before 
damaging 225-ton wliitliiig tomptessor. Net is made up of tlioiisinds of strands of 
steel cable designed to uirsorb as mncli as 200,000 ft./lb. of kinetic ciiergs. 


itliiii-to-clcnsc) ntnios|)licrc fut Lire pur- 
|xisc of cstiiWisliing the uptiiiiimi sluipe 
of the \chide. SLC scientists coiitem- 
pliitc tliat improved hspcrsonic flow 
(henries will be reepiired to fit the ex- 
periinciital tinhi tiirreiilly being genet- 
ated, 

lion effects on aiiinoiit of heiit being 
generated and will permit better pre- 
dictions on point of transilinn from 
l.nninar to turbulent flow. 

Other methods of re-entry slowdown 
Ijrnjectcd for theoretical study at SLC 
iiiehide use of air brakes, jet brakes, and 
.1 eniiihinatiiin of these. 

Computer Can Shorten 
Data Reduetion Work 

New electrically driven aiming cam- 
j-uter performs hatinonic analysis and 
turve fitting and can be used by rela- 
tively inexperienced operators. It is 
manufactured by Gerber Scientific In- 
strument Co. and is being marketed for 
S1.J50, 

The unit w ill analyze a eurr e in terms 


orthogonal polynoniinal and produce a 
slope equation or an integral equation 
of the curve. 

Tlic answers are recorded on a pro- 
gram sheet specifically designed for each 
type of analysis- 

Fourier coefficients c-an be deter- 
mined for 48 constants. Power scries 
coefficients can be determined to the 
eighth power. Least square equations 
for cun’cs fitting arbitrary test points 
can be obtained to the fifth power and 
up to 30 equally spaced points. 

Tlie cquameter can fit power series 
equations to curves or test points for 
use in automatic digital computers 
without expensive analog to digital con- 
verters and considerable amounts of en- 
gineering time. 

An engineering aide equipped svith 
an equameter can free an engineer 
from data reduction work and reduce 
the time required for the operation. He 
can perform a twelve term Fourier an- 
alyses in less than ten minutes and get 
a fourth power fit on a recorded or 
]3lotied curve in approximately the same 
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For 13 years Aerojet-General has pioneered 
the research and development of Infra-red devices. 
iVow, Aerojet and Aerojet alone has perfected 
■ the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 




Electronics engineers . , . physicists . . . Aerojet invites you 
to pinpoint your own targets, "lock on" your own future., 
in the dynamic new field of infra-red. 









SBjUiMWick^ 


. . . your prime 
source for aircraft sub-assemblies 


Advanced techniques and facilities in the 
areas of reinforced plastics, metal honeycomb 
and conventional metalwork have made 
Brunswick a prime supplier to the nation’s 
leading airframe manufacturers. One impor- 
tant new addition to the defense air arm 
combines all three types of construction in 
one single component manufactured by 
Brunswick. 

REINFORCED PLASTICS 

In the field of reinforced plastics, Brunswick 
continues to offer experience and facilities 
involving the broadest range of materials and 
applications. Honeycomb core, foamed in 
place, solid laminate and anti-icing fabrica- 
tions of virtually all sizes are currently in 
service and in quantity production. 

METAL HONEYCOMB FABRICATIONS 

Brunswick is skilled in manufacturing tech- 
niques that make possible the fabrication of 
metal honeycomb components calling for ex- 
ceptionally close tolerances and compound 
curvatures. The result: metal honeycomb is 
now being used in a wider and wider range 
of components such as engine nacelles, bomb 
bay doors, nose wheel doors, trading edges 
and control surfaces, numerous internal and 
external structures. 



Exclusive agreement 
adds facilities of 



Technical Research Group 


This combination of the skills of T.R.G. and 
Brunswick places at your disposal the most advanced 
techniques in design, development and production 
of radomes and low frequency antenna housings. 
Technical Research Group is a senior scientific 
organization providing design, development and 
research services to industry and the government in 
the fields of mathematics, physics and chemistry. 

It has earned its initial reputation in the development 
and study of electromagnetic theory, radar 
systems and components, and nuclear reactors and 
reactor shielding. 


CONVENTIONAL AIRCRAFT METALWORK 


Brunswick continues to supply the industry with 
such components as pressurized windshield and 
canopy assemblies, major radar assemblies and 
ailerons and flaps. Whatever the problem, what- 
ever the materials ... a discussion with Brunswick 
could prove valuable to you. 



THE BRUNSWICK-BALKE-COLLENDER CO. 

623 South Wabash Avenue, Chicago 5, Illinois 








There’s a Stillman 
representative near you... 


^Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd, Cleveland 26, Ohio 


. . . with tlie answers to your 0-ring, rubber- 
to-metal bonding and rubber molding 
problems. ,\sk him about PERMADIZING. 
Stillman's e.sclusive high-quality nibber-to- 
metal bonding process that provides 
precise. Bash-free parts of optical smooth- 
ness. Write or call your nearby Stillman 
representative today. 

Stillman has the answer . . . 

PERMADIZING 


PRODUCTION BRIEFING 


Cleveland Cap Screw Co., Cleveland, 
Ohio, is making 50 41 in. diiimetct 
screws for the nozzle assembly of the 
supersonic propulsion wind tunnel at 
Arnold Engineering Development Cen- 
ter, Tullahomn, Tenii. The cost will be 
about S6.000. Made of AlSl 4140 
(high-carbon ebtome molybdenum 



steel), the heads and shanks are ma- 
ciiincd and the threads formed on a 
(.■cntcrless grinder, hollowing heat treat- 
ment to a Rockwell C hardness of 58-42, 
thev are ground to a super 6nc 32 micro 
inch finish on cvlindric.il grinders, and 
silver plated over a nickel undercoat. 
Screw shown weighs 80 lb. 

Kaiser Aluminum & Chemical Corp., 
Oakland. Calif., will add extensive fac.l- 
itics for the production of alnmimim 
plate to the sheet and foil rolling mill 
now under construction at Ravenswood, 
W. Va. What Kaiser calls ' the world's 
largest stretcher" will be used to stress 
relieve aluminum plate up to six inches 
thick. 

L. Young Spring and Wire Cotp.. 
Detroit, Mich., acquired the assets of 
Extruded Hinge Co., Ypsilanti, Mich., 
for S600.000, 

.All-State 5\’elding .Altovs Co., White 
Plains, N. Y.. has developed a line of 
-illovs and fluxes which make it feasible 
to weld aluminum to steel, stainless 
steel, monel, nickel, copper, brass. 

AA'cathcrlicad Co., Cleveland. Ohio, 
organized a new corporation to acquire 
the assets of Eastern Aircraft Products 
Corp. and Eastern Precision Parts Co,. 
Orange. N.J. '1‘hc name and operations 
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of the Eastern companies, which make 
self-scaling quick disconnects, break- 
away couplings, valves and clcctro-mc- 
chimical devices, will be continued. 



Grinding Sc Polishing Macliinerv 
Corp, Indian.ipoli' 5. Ind. has an 
improved version of a portable abrasive 
belt hand tool- ^[odcl 5-36 weighs 6J 
lbs, and is air driven at 4,700 sfpm. 

Part of the Ait Force's hcavv press pru- 
gtain, an S.OOO-ton extrusion press is 
now in full production at Harvey 
.Aluininnin, Torrance, Calif. .A com- 
panion 12.000-ton press is nearing com- 
pletion. .Vdvaiitagc of extrusion prc.sscs 
is that dies for complicated ernss vcc- 
tions can be made easily for new de- 
signs. Thus built up sections of angles, 
etc., can be rcplieed bv efficient, spe- 
cially-shaped spars with cross-section.s 
tailored to the design. 



by cold flowing of the patent metal 
upon assembly impact. Designed to 
meet government specifications, the 
self-locking nut is made bv Rosan, Inc.. 
Newport Beach, Calif. 



• Smoke • Fumes • CO2 after 
use of fire extinguishers 


The ideal mask for pilot and crew in every type of military and 
civil transport service. The SCOTTORAMIC is an entirely new 
concept in modern face mask design which affords pilots the vital 

object CO wearing the Scotcoramic because its soft contour-fit keeps 
it comfortable even when worn for long periods of time. 

The double-edge face seal safely blocks out smoke and fumes. 
Non-fogging is assured by "circle-flow” ventilating action that 
air-washes the lens on each inhalation. Mike installations are also 
available. 

The SCOTTORAMIC Face Mask gives you all these features plus 
the greatest advance in the history of protective mask design . . . 
"Vision Unlimitedl" 


Write for complete specifications. 


fCOTT AnATIAH CORP. 
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Bridgeport, Conn. • Oollos, Texoj • Doyton, Ohio ♦ Washington, D.C. 


Bendix- Pacific has maintained 
its leadership in keeping pace w 
today's high speed deceleration 
problems, providing the latest 
oircraft with extra fast braking 


c 


BRAKING 


normal or emergency condition, 
including full functioning with 
anti-skid devices. 

Do you hove o braking problem? 
A qualified Bendix-Pacific Sales 
Engineer is available to discuss 
your potential requirements. 


o 


ED 



Subcontractors Build Navaho-Size Nozzle 


By Robert Ciisbmaii 

Two Curtiss-Wrigltt ramjet parts re- 
markable for tlicir large size and sophis- 
ticah'on are in limited production, prob- 
ably for the Navalto missile. Most 
dcclassiScd ramjet liardware to date lias 
been “boilct-platc" for wind tunnel rc- 

One of tlic parts, a ramjet nozzle 
liner is being made in small monthly 
Quantities by T. R. Finn Co., Haw- 
tnome, N. J. A nozzle bousing is being 
made in similar small quantities by 
Lycoming Division, Avco Corp., Strat- 
ford, Conn, 

The large size of these parts— the 
Lycoming nozzle is 4S in. diameter and 
dii in, long— indicate that a ramjet using 
these parts could base a net thrust on 
the order of 30,000 to 40,000 lb, at 
Mach 2 or 3 at 50,000 to 70,000 ft. 
Navaho has two Curtiss-Wrighf ramjets 
and tliereforc total thrust would be in 
the vicinity of 60,000 to 80,000 lb. 
(AW Nov. 19, p. 23). 

That the two pacts ace related is in- 
dicated not only by the dimensions of 


the Finn liner, which could fit nicely 
inside the Lycoming nozzle, but the 36 
sttaelimcnt clips on the liner matcli 
ihc 30 fastening devices inside the Ly- 
coming part. Space between the parts 
nouid be used for cooling fluid. 
Fobrieatien Details 

Both are made of Tnconel. The liner 
is made by a proprietary Finn process 
which uses a series of specially designed 
rolls to cold form the metal sheets. 
Basis of the process’s success, the in- 
ventor, Charles Briinstctter. said, is that 
certain dimensions are shrunk stretching 
otliers. Tltis presents tlic uncontrollable 
"growth” of the part that occurs during 
most competitive methods of forming. 

The eight (since reduced to two) sec- 
tions so formed are heliarc welded to- 
gether. Tlie final weld (shown held bv 
clamps) would probably not be made 
until the liner lias been fitted inside the 
nozzle. The corrugations are for rigidity 
and thermal expansion. 

Finn said that its proprietary method, 
called "shrink-stretching,” is much 
faster (one-tenth the time) and cheaper 


(one-fifth the cost) than spinning. 

The Lycoming nozzle assembly whidi 
would bolt to the aft end of the ramjet’s 
combustion section, is made from a 
number of spun rings welded together. 
Lycoming says that it is the largest 
diameter sheet metal component ever 
produced for an aircraft engine. Be- 
cause of Inconel machining difficulties, 
Lycoming uses a high speed tool with 
very light cuts and low surface speed. 
The thin .05 in. flanges must be sup- 
ported by a cerrotru interior filling for 
the final truing up of the complete weld. 
Low-Alloy Metal 

Cerrotru is a low-alloy metal which 
can be melted out with boiling water 
after machining is finished. 

Finn shrink-strctch process, Brunstet- 
ter said, is good .tor forming accurate 
compound contour sheet metal parts 
from i in, thick down to .005 in. thick- 
He said it is almost the only way of 
forming certain aircraft parts out the 
liigh temperature supet-aliovs such as 
Inconel-X, Inconel-W, bf-lSS, the 
Hatelloys and Uniloys. 
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Good visibility for Boeing B-52 pilots 
with electrically heoted “NESA’”^ windshields 



Just about cvei-j'body has seen pictures and 
heard of the 4(X).000-puiuuJ Boeing B-52 long- 
range heavy bomber. 

At extreme altitudes, it will fly more than 
6,000 miles without refueling— and on trips like 
this, the pilot mu-st be prepared for any kind of 
weather. .As far as visibility is concerned, he Is 
prepared with a NES.A Flexseal' electrically 
heated windshield. The "ua” scmi-tempered 
outer glas.s ply has the KESA coating on the 
inside surface to protect against icing and 
fogging. 

Pittsburgh Plate has dec elnped many special 






7“ 


report from 

THE PITTSBURGH 
AIRCRAFT GLAZING 
FILE 


aircrafl glasses, and our Tccliiiical Bcprc.sciita- 
tive will be glad to discuss tlicin with \ ou and 
liolp sol\ e any of your difficult aircraft glazing 
problems. 

For more uiformution, WTite to Pitt.sburgh 
Plate Glass Company, Room C415, 632 Fort 
Duquesne Boulevard, Pittsburgh 22, Pa. 
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WHAT'S NEW 


Reports Available 

e Theory and Design of Sen oiiiEchrii- 
isnis-bv J. C. Gillc. \l- I’elcgrin .iiul 
1’. Dce.iuliiic-Puh. In Duiiod, 92 Rue 
Hon..p,ittc. P.iris fie, iTiiice. S2S.90 
including postage; 700 pp. The book is 
directed at servo engineers and design- 
ers, principally in the aeronautical 
field. It includes a section deali^ with 
the philosophy of Cvbemetics. The five 
sections of tlie book are labeled; ].in«ir 
riynaniics. Linear Servosystems, Non- 
linear Servosystenis, Servoconiponent 
Design, and Scrvo.syntliesis. 

• A Metaliuigical Studv of Molrlidc- 
imm (PB 111753)-by S. L. CaseLpic- 
pared by Battelle hlemorial Institute 
for the Office of Naval Reseatcli, and 
asailable from OTS, U. S. Department 
of Commerce, Wasliington 25, D. C. 
52.75; 107pp. 

In this report, results of a liie-ycat 
study of the metallurgy of iHolvbdc- 
num' are summarized, evaluated and 
interpreted. 

• Hydrogen Embrittlement and Static 
I'atiguc in High Strength Steel fl’B 
121064)-lw R. D. Johnson. H. H. 
Johnson, W. J. Barnett and A. R. 
Troiano— Prepared bv Case University 
of Technolog)’ for ^Vright .Ait Devel- 
opment Center, and available from 
OTS. U. S. Department of Commerce, 
Washington 25. D- C. S1.25; -flpp. 

In this report, previous iiivestig.itions 
into delayed failure and hydrogen em- 
brittlement in high strengtli steel under 
commercial electroplating conditions 
were extended and the results Cfu 
iclated. 

• Onset of Fast Crack Propagation in 
High Strength Steel and Aliimiiiiim 
Alloys (PB 121224)-by G. R, Iiwin- 
Ptepared by Naval Research Labora- 
tory, and available from OTS, U. S. 
Department of Commerce, Washing- 
ton 25. D- C- $.50; 16pp. 

In the study, force tendency, a con- 
cept of driving force per unit crack 
front, was applied to fracturing in 
metals and the results are shown. 

• Tlicimal-SUock Investigation (PB 
121109)-by T. A. Hunter, L. L. 
Tlioinas, and A R. Bobrowsky-Pre- 
pared by the University of Michigan 
for AA'rieht .Air Development Center, 
;iiid available from OTS. U- S. Depart- 
ment of Commerce. AVashington 25. 
D. C. $2.75; 106pp. 

Results of .1 tliree-vear stiidv of tlie 
relative resistance of 14 metals to ther- 
mal shucking from the Iciiipctatuie 
range of 1600F tu 20(10F are unit, lined 
in tins final report. 



NEW-Air-^tshq)Ol4^Lle Coniro! lower 



HELICOP-HUT AIR TRAFFIC CONTROL SET 



A highly mobile two-man unit designed for 
directing and controlling airport traffic; for 
Civil Defense andweather reporting purposes. 

SELF-CONTAINED (except For primary pou-er), in- 


equipment, ® ’ 

TRANSPORTABLE by helicopter, cargo aircrafl, truck, 
or special carriage. 

LIGHTWEIGHT — 2500 pounds complete u-ilh elec- 


COMPACT — 90' long, 76' wide, 54' high; 75' from 
floor to ceiling of observation dome. 

SKELTER CONSTRUCTION— New process— aluminum 
skins bonded to a plastic foam core give high 
strength, M-eighl ratio. 


Fat Jurihtr informalion, a 


tor jurintr 


SYSTEMS, 

DepL C-Il—DMiiers, M,i” 


INC. 

Phone: Spring 4-1870 


Craig aliO supplies ellier types of cauiiol iQiiers, complete mobile eiectrouic sSilems ami taiiutts 
types oj shelters, tans and trailers. 
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Welding Positioners give you 


EXTRA CAP^rry 

for BIGGER PRODUCTION SAVINGS 


Exclusive P^H design features permit 
handling greater positioning loads for 
every dollar you invest 

Positioned welding is downhand welding, that permits 
your weldors to use larger, hotter rods for higher depo- 
sition rates. This extra welding speed and the savings in 
handling of weldments cut welding costs as much as 50%. 


est range of weldments — give you the greatest capacity 
per dollar invested. The chart below compares the load 
capacities of positioners in the 3000-lb. class and proves 
the extra value of P&H. 

This extra-capacity advantage is found in all sizes of 
F&H positioners. A free load-capacity table is available 
to help you select the model best suited to your needs. 
Just send in the coupon. 


When economies like this arc possible, it pays to get 
P&H positioners- Size for size, they can handle the wid- 


HARNISCHFEGER 



EQUIPMENT MtNUFACTUPING COMPANY 


NEW AVIATION PRODUCTS 


Irradiated Polymer 

Ganini.i irradiated polymers such as 
polctbyicnc have incrcustd heat re- 
sistance and tensile strength, and re- 
duced cold flow and stress cracking, 
lilectric-.il insulating properties and 
chemical inertness remain good. Polye- 
thylene was irradiated bv gamma emis- 
sion from Cobalt 60 source at Stanford 
Research Center, Menlo Park, Calif. 
Maker claims "Hytad” is deseloped 



from this. It is run through high en- 
ergy beam of electrons, llyrad can bo 
dipped in molten solder at 6001'' and 
remain unaftccted. Other polyethvlcne 
melts and degrades in 30 seconds. Sam- 
ples abose were exposed to sOOP for 
96 hours. Sample at left was modified 
by tlic nesv process and irradiated. Cen- 
ter sample was irradiated and right 
sample was untreated. 

W', R. Grace & Co., 5 Hanover Sq., 
New York 5, N. Y. 



Electronic Oodfer 

Photo prints arc dodged autoinati- 
call)’ by type T231 cleetronic photo 
printer producing useful results from 
negatives which would be unprintable 
using hand dodging. Printer projects 
brilliant light spot from cathode rav 
tube. Spot scans negative and print 
with varying intensity controlled by 
unitwhich measures light reaching print 
and compares this with best possible 
value. Best effect requires proper scan- 
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ning pattern, spot size and spectral out- 
put. Process is so exact that prints can 
be made at high speed while in roll 
form. Need for rcinakc.s is eliminated. 

Nordon-Kctav Corp., 99 Park Avc„ 
New York, N.'Y. 

Hot Prime Guts Gold Start Time 

Hot fuel prime system for use after 
told soak in tcmpctiiturcs as low as 
— 651' makes possible quick starts of 
reciprocating engines without use of 
ground pic-hcating equipment, insulat- 
ing blankets or c.xtra manpower. Tem- 
perature ot tnci in prime tank is raised 
to 2201' in two minutes by electrical 
resistance heating elements in prime 
tank walls. Higher temperature makes 
foi better fuel vaporization. Discon- 



nection of heating element makes sys- 
tem usable in wanner climates. It op- 
erates on 2-1 volt source or may be used 
with 208 volt, three-phase. AC svstein. 
In heated fuel starting, primer switch 
is pushed before starter is energized. 
Unit may be used on ground equip- 
ment. Weight is 10 lb. 

United Aircraft Products, Inc., 116 
Bolander Ave., Dayton 1, Ohio 

Cold Weather Oil Unit 

Deaerating cold weather oil system 
losting an additional 12 lb. per engine 
replaces tons of hot air carts, ducts and 
nose hangars, and reduces reciprocating 
engine warm-np time in arctic temper- 
atures from 5-6-lir. mininnims to less 
than 30 min. System is installed in 
more than 400 aiqjlancs .md helicop- 
ters and is in use in many pieces of 
ground equipment. It scgrcgate.'i di- 
luted oil in hopper circuit from con- 
gealed oil in tank, keeping it from being 
used and fed into tank before heat is 
a\ailable to raise greater part of oil to 
flow point. Heat exchange through 
hopper walls helps melt down congealed 
oil in tank. Wlicn oil in hopper circuit 



reaches HOF, thermostat controlled 
diverter valve begins to bleed hot oil 
into tank. At 1601', tank port is com- 
pletely open and hopper port is neatly 

A small flow through the hopper 
port is always permitted to pres’cnt 
the ciilrancc of air with tank oil at the 
top of tile hopper. Diversion of flow 
tlirough tank deaerates oil and reduces 
oxidation sludging. 

United Aitcrafi Products, 1116 Bo- 
landet Ave,, Dayton 1, Ohio 

Strobe Shows Shake Specimen 

Stroboscope synchronizer perniits ob- 
sen ct to see part being shake-tested by 
shou'ing it at any point in tlic vibration 
cycle ot by reducing the action to slow 
motion, 'lliis cuts time wasted stop- 
ping test to observe part. Operator can 
obscnc specific mcclianical resonances 
and tlieir effects. Failure can be ob- 
served as it develops. Called Model 
105A Slip-Svnc, it automatically syn- 
chronizes strobe lights with \ibration 
exciters regardless of ftcqiicncv. ampli- 
tude or scan rate by controling time- 
position of flash relative to shake fre- 
quency signal. Phase and amplitude of 
vibration arc visible. Slow motion rate 
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Which instrument helps the pilot do the 
rig ht thing the fastest — the one with the 
moving horizon, or the moving aircraft? 

Or is there yet a better way? To the pilot 
flying at supersonic speed, the difference 
in reaction time is highly critical. This is 
typical of the “human engineering” problems 
Honeywell Aero considers in developing 
advanced control and instrumentation 
systems for aircraft. 


AERONAUTICAL 


J, MINNEAPOLIS-HONEYWELL 



AVION ICS 



Sperry Innovates Design in Antopilot for 


B) Philip J. Klass 

Sperrv Gyroscope Co. has made a 
brctd: with tradition in the design of its 
new SP-JO autopilot to meet the more 
difficult stabilization requirements im- 
posed by tlie increased speed and alti- 
tude range of large jet aircraft. 

The SP-30 will be used on the Doug- 
las DC-8 and is a serious contender for 
several other new jet aircraft. 

The use of ‘‘inertial stabilization," 
which substitutes accelerometers for the 
usual rate gyro and eliminates feedback 
of control surface position, is only one 
of many SP-10 imitations. 

Quicker Response 

Sperry says the new stabilization 
tcchnioucs will enable the autopilot to 
respono far more quickly to gusts and 
changes in airplane configuration, pre- 
siding tighter control of heading, atti- 
tude, altitude and flight path during 
an automatic approach. Tlie new tech- 
nique makes the SP-30 equalk respon- 
sive to di.sturbanecs over a wide range 
of aircraft speeds and altitudes. Sperry 

Tlic new SP-30 concepts are an out- 
growth of Sperry’s work in deicloping 
automatic flight control systems for the 
B-47 and B-52— work «hich has given 
the compam considerable know-how 
in stabilizing large jet aircraft. 

Douglas DC-8 pilots will find all of 
the automatic assists pro'ided by the 
older Spern' A-12 and its competitors, 
pins a fesv new onesr 
• Altitude control. Inertial .stabilization 
in combination with a new sensitise 
barometric altitude sensor is expected 
to pres ide a fi\c-fold improvement over 
the .A-12 in accuracy of holding altitude 
and in prevention of porpoising, accord- 
ing to George Jude, director or Sperry’s 


flight control engineering department. 
This estimate is based on simulator 
studies and limited flight tests to date. 

• Automatic approach, If the pitot so 
desires, he need only head the DC-8 
to intersect the ILS localizer and the 
SP-30 will carry on automatically from 

The autopilot will turn the air- 
plane onto the localizer and "capture" 
the beam. Autoniaticalh' the autopilot 
will switch to tighter localizer con- 
trol, switch off altitude control when 
the glide slope is intersected and then 
heatf down tne beam. The SP-30 auto- 
matically compensates for steady cross- 
winds. 

• Heading selection. This is a fairlv 
recent autopilot addition which enables 
the pilot to select any desired new- 
heading and causes the autopilot to 
maneuver the airplane smoothly onto 
the selected heading. 

• Yavs- damping. A new feature for civil 
autopilots, but old hat on military jets, 
is the use of the niddcr channel to 
provide aotomatic stability augmenta- 
tion both in manual and automatic 
flight. 

DC-8 pilots will find that the yaw 
damper also provides automatic ball- 
centered turn coordination without anv 
human niddcr pedal action. 

New Controller 

Pilots will find a new look in the 
appearance of the SP-30 console con- 
trollcr-thc device used to select opera- 
ting modes and to introduce airplane 
maneuvers through the autopilot (sec 
photo, p. 77). But .the most signifi- 
cant diftcrcnce is not apparent to the 

in the older A-12, rotation of the 
controller pitch wheel produced a pro- 
portional change in airplane pitch atti- 


tude. In the new SP-30 controller, 
pitch maneuvers are introduced by 
means of a spring-loaded (self-centering) 
toggle-switch type of control. Displace- 
ment of this pitch control from center 
produces a mtc-of-changc of airplane 
pitch attitude proportional to control 
displacement. 

To prevent the possibility of the 
pilot inadvertently actuating the pitch 
or turn control knobs and introducing 
sudden maneuvers, these controller sig- 
nals ate not introduced directly into 
the main control surface servo circuits. 
Instead they operate small servo motors 
called command computers, which 
generate duplieatc signals that operate 
the control surface seno actuator. This 
provides a buffer between the pilot's 
contiollct and the airplane control 
surfaces. 

To permit smooth, precise maneuvets 
over the full airplane speed range, the 
signal sensitivity of the SP-30 pitch 
maneuvering control is automatically 
decreased as speed of the airplane in- 
creases. 

Safety Features 

Sperry has incorporated a number of 
other design features aimed at improv- 
iiig the reliability and safety of the 
SP-30 automatic flight control system. 
These include; 

• Tliree-axis malfunction protection. 
Automatic monitoring control is de- 
signed to detect system failures that 
might cause sudden control surface de- 
flection, then disconnect the autopilot. 
Tlio system, which uses paired accelero- 
meters and other components, can also 
detect failures in gyros or other sensing 
elements, according to P. Haipcrt, chief 
engineer of Sperrv 's Aeronautical Equlji- 
ment Division. 

• No vacuum tubes. Sperry has used 
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AILERON channel (roll axis) bliick diagram. RUDDER channel (yaw axis) block dia|taiii, 


Jet Transport 

transistors, diodes and magnetic ampli- 
fiers throughout, thercbv eliminating all 
vacuum tubes in the S'P-30. 

• Redundant circuitry. As a further 
hedge against serious malfunctions, 
Sperry has designed its three main 
servo amplifiers (which power the con- 
trol surface actuators) with duplicate 
components and circuitry. The two 
transistor pre-amplifiers and the two 
mag-amp output stages arc cross-con- 
nected in a matrix so that most types 
of failures will not incapacitate the 
whole amplifier, for example, failure 
of one transistor pre-amp drops overall 
amplifier gain by only 20%. If one of 
the mag-amp output stages should fail, 
the servo actuator can still deliver up 
to 50% of its nomtal maximum force 
and there is no loss of amplifier gain or 
shift of null, Sperry sal’s. 

• Mancuvet limiter. SP-30 pitch and 
roll channels each contain circuits 
which can be set to limit the maximum 
pitch or bank angle signal which can 
get through to the servo amplifiers, 
thereby limiting maximum airplane 
pitch and bank angles. During an auto- 
matic approach, the mnximimi possible 
bank angle is reduced automatically 
after the localizer beam has been cap- 

Stabilization Techniques 

Until the latter part of World War 
II, automatic pilots largely used dis- 
pLicement type control sistems. The 
autopilot gyro measured any displace- 
ment of the airplane from a desired 
attitude or heading, then deflected the 
control sutf.icc by an amount and at a 
.speed proportional to this airplane dis- 
placement. 

With the adeent of higher speed 
aircraft with less inherent stabilitv. 
autopilot designers found that the re- 
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EXTRUSIONS FOR TOMORROW 

from 

BRIDGEPORT ALUMINUM TODAY 


tested to their limit. . . 
to assure long, vital life 

As increasing new demands are placed on aircraft, every structural 
part has to do more work — and do it better. To meet these demands, 
engineers are calling on Bridgeport Aluminum Extrusions to meet 
specifications and assure long, vital life. 

Every Bridgeport Aluminum Extrusion for aircraft use can be 
ultrasonically tested before it is shipped. Its prototype has been 
worked to its limit. Then, too, there are Brinell hardness tests, 
sectional teats to determine grain structure and scores of inspections 
at every manufacturing step. 

High-strength precision shapes, free from hidden defects, are the 
result of Bridgeport’s thoroughness. What’s more, Bridgeport's 
facilities can produce a range of shapes to serve tomorrow's aviation 
horizons. Details about our services, equipment and our alloys are 
readily available from the nearest Bridgeport Sales Office. Why 
not call them today? 





sponsc and performance of a displace- 
ment type autopilot was not adequate. 
This ied to the addition of a rate signal 
which caused the autopilot to deflect the 
control surface proportional to both 
the magnitude and the rate of airplane 
displacement. For example, if the air- 
plane were changing attitude rapidly, 
the autopilot would deflect the control 
surface faster and farther than for a slosv 
change in airp1,inc attitude. 

In some autopilots, notablv the 
Sperrs' A-12 and the Lear F-5. this 
rate signal is obtained by taking the 
first dcri\’ati\’c of the gyro displacement 

In more recent military autopilots, 
and in the new Eclipse-Pioneer PB-20, 
designers have used rate gsros to obtain 
this rate signal. 

Inertiol Stabilization 

Sperrs' has now added a full second 
derisadve signal— airplane angular accel- 
eration. 

This signal is obtained from a pair 
of eicctrically-connected linear accelero- 
meters, mounted fise or more feet 
apart, whicli together perform as an 
angular acceleration sensor. One of the 
two accelerometers used to measure 
pitcli axis acceleration is mounted near 
the airplane center of gravity, while 
the other is installed in the nose. The 
vaw axis accelerometers arc similarly 
located, while the roll axis accclero- 
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...but very costly 


Replacing a blown fuse with one of the wrong rating 
is common . . . often the natural thing to do when the correctly 
rated fuse is not at hand. 

This mistake, whether it is in error or an expedient means of 
putting the protected equipment back in service, is costly. 

It accounts for poor product reputations and costly service 
expense to manufacturers. 

There is no margin for error when your equipment incorporates 
HztNEMANN CrecOTT BREAKERS. The correct rating is built 
right into your product. Once fault conditions have been corrected, 
service is restored instantly and easily with just a flick of the 
circuit breaker handle. No replacement necessary. 

And, since Heinemann Cracurr Breakers serve as a power 
switch, too, overall costs of a circuit breaker and comparable fuse 
installation are quite close. 

Send for your copy of the Circuit Breaker Engineering Guide, 
just ask for Bulletin 201. 
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ELECTRIC COMPANY 

1 58 Plum Sireel, Trenton 2, N. J. 



his Electronic Reliability Engineer just discovered the lERC way 
to insure his chances of meeting erjuipment leliability specifications 
and military acceptance schedules. 

Tubes failures (too often and too soon) caused by heat and vibration, 
the major causes of electron tube failures, were his problem. 

With lERC Heat-dissipating Tube Shields, the "heat was off" both 
the suffering tubes and our man with the problem 1 Tube operating tem- 
peratures were lowered as much as 150°C and tubes are lasting S times 
longer. Schedules were met — time and money saved — highest tube 
reliability achievedl 


Suspect and incestipate the heat and vibration menace when tube fail- 
ures lilarjuv you. Eliminate it with lEIiC Hcat-dissipatinp T\ibe Shields 
— available in sizes for Rliniature, Subminiature, Octal a)iil Power 
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meters ate both mounted near the c.g.. 
Init separated in the 'crtical plane. 

In addition to using this airplane 
angnlar acceleration signal directly, 
Sperry also integrates it (in a lag net- 
work) to provide a r.ttc signal, thereby 
eliminating the need for scpiirate rate 
gyros. The airplane dispiaecnicnt signal 
is obtained in coinci.tinnal fashion 
from vertical and directional gyros. 

Examination of the block diagram 
(p. 76) for the basic sers'o .systems 
used in the pitch and roll axes reveals 
that there is no position feedback from 
the control surface— a rather suritrising 
omission in airline-type autopilots. 
( There is. Iiowevcr, a tadi gcncratoi 
feedback from tlie servo actuator to 
pennit use of liigli gain servo amplifiers.) 
Speedy Response 

Any di.splaeemciit of the airplane |)ro- 
tluccs gyro and accelerometer signals 
which call for corrective control surface 
deflection. Snell deflection docs not 
produce any opposing signal (as in 
comciitionai autopilots) until tlic air- 
|)lanc itself begins to respond. When 
this happens, tlie angular aeceleroineter 
generates a signal wliicli opposes the 
original gyro signal, slowing down the 
rate of control surface deflection and 
eventually reversing it. 

W'ithont tlie constraint of a displace- 
ment feedback signal from tlic control 
surface, the autopilot is able to apply 
its corrective action more rapidlv. S’on- 
lincaritics in the airplane controi’ system 
or boost valves, whidi can cause serious 
shibility problems in an autopilot using 
position feedback, arc not a problem in 
the SP-30, according to R. 11, W'agner, 
head of Sperry's transport flight control 
en|inecrmg department. 

.A conventional autopilot, whose con- 
trol surface deflection is proportional 
to airplane displacement and rate, nvav 
encounter stabilitv problems in wide 
speed range aircraft because the eontrel 
moment producexl bv a given control 
surface deflection varies with aiti>lanc 
speed. 'To meet tliis problem, new 
niilifaty jet autopilots have added auto- 
inalie gain changers vvliidi vary system 
performance as a function of airplane 
speed- 

Control Moment 

The Sperry SP-30 needs no gain 
cliaiigcr for tills purpose because a 
given airplane displacement produces 
essentially a proportional control mo- 
ment (angular acceleration) ratlier than 
,i proportional control surf.ace deflc'Ction. 

'ific Sperry inertial stabilization tcdi- 
niques provide a solution to aiiotlict 
problem eneountcred in jet aircraft- 
finding a good source of static air for 
iijx-rating tlie autopilot altitude sensor. 
Under dianging airplane attitudes or 
cimEgurations, the static source may 
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iiidic.itc a ]ois of altitude nioiiicntarily 
«licii the uirplanc lias aetually giiincS 
altitude, or s ice versa, I'lie huniiUi [jilot 
can be tcild to disregard thu, momentary 
rescrsc-scnsc indication but it badly 
eoiifu.scs the automatic altitude control 
of a cuiivciitional autopilot. 

To get around this problem, the 
SP-50 dcrises a ratc-of-changc of serti- 
c-,il piisitinn signal from one of the 
accelerometers located at the airplane 
c.g. bs integrating its output signal. This 
incrtiallj- derised ratc-of-changc signal, 
without the lags characteristic of a 
bcllosss-ts'pc sensot. provides the initial 
intclligcnec to the SP-JO that the air- 
plane has cliangcd altitude. 

A scrs ri-posvered bcllosvs tspe altitude 
sensor, whose output is filtered to take 

displacement signal" The signal also is 
integrated, bs means of a motor-drisen 
iiitcgratur. tlicrcbs- pros iding a displace- 
ment. integral, and rate signal for use 
in maintaining the airplane at a con- 
stant altitude. (Tlie integrator also 
functions to compensate for aircraft 
pitch trim changes.) 

nuriiig a turn, the incicased vertical 
acceleration measuted by the accelero- 
meter svould appear to the SP-50 as a 
change of iiltitnde sshen such ssas not 
the ease. To prcs’cnt this, a load firctor 
com|)utcr produces a signal proportional 
to bank angle svbcn the airplane is in a 
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turn sshith cancels out the signal desel- 
oped bs- the accelerometer during a turn. 

The same type of circuitry used for 
altitude control is employed in the 
pitch channel during an automatic 
approach to produce greater stability 
dntine the final phase of an ILS ap- 
proach, according to \Vagncr. The use 
of inertial damping should pennit auto- 
matic approaches to lesser altitudes 
without the familiar oscillation that 
takes place as the beam narrows, Wag- 
ner concludes on the basis of simulator 
studies and flight tests in a B-26, and 
DC-?- 

The use of a ratc-of-changc of air- 
plane sortical position, obtained by 
integrating the output of the scrtical 
accelerometer, makes the SP-30 resist 
anv tendency of the airplane to dcsiatc 
from the glide slope. This signal is 
supplcinciited by the consentional 
beam displacement signal from the 
glide slope receiver, suitably filtered to 
eliminate transients, pins the integral 
of beam displaccmcnt. 

Turn Control 

The SP-30 follows the practice of 
recent militars- jet autopilots of intro- 
ducing heading changes through the 
aileron ehanncl instead of through the 
rudder channel. (See block diagram, 
p. 77.) Signals from the gyro compass 
svstem. heading selector, or ILS local- 
izcr/\’OR radio coupler arc introduced 
into the aileron channel as both dis- 
placement and integral of displacement. 
A Mach computer serses to vary auto- 
matically the relationship betsveen head- 
ing error and the bank angle signal 
introduced into the aileron channel 
servo amplifier. 1110 higher the airplane 
speed, the greater the bank angle signal 
produced for a giving beading error. 

During an automatic approach the 
SP-30 cuts itself free from a magnetic 
heading reference. This allows the ait- 
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plane to weather vane into any existing 
crosswind at whatever crab angle is 
needed to keep the airplane on localizer 
beam center. The motor-driven inte- 
grator enables the autopilot to compen- 
sate for persistent errors in localizer 
control, such as sharp changes in cross- 
winds during an instrument approach. 
High Speed Problem 

Northerly turning errors encountered 
in simple magnetic compasses become 
a problem at the jetliner speeds. If the 
airplane should drop a wing slowly, 
putting it into a mild turn, the gyro 
compass heading control might be 
expected to detect the change in head- 
ing and level the wings. 

However, if the airplane is headed in 
a northerly direction, the compass sensor 
aligns to a false north, precessing the 
directional gyro in the same direction 
in which the airplane is turning so that 
the autopilot does not detect any 
change of heading or take corrective 

Although the vertical gyro erection 
system automatically cuts off when the 
biink angle is 5-7 deg. (or a maneuver 
is introduced from the controller), slow 
turn is not sufficient to cut the gyro 
free of its erection svstem. Hence the 
cei trifugal forces generated by the turn 
will process the gyro to a false vcrtiral 
in such a direction as to cause the 
autopilot to incre-.ise the airplane bank 
aii^le and rate of turn further. 

I'o counteract this phenomenon, the 
spurious vertical signal from the liquid 
level accelerometer mounted on the 
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LACING 

TAPE 


New Ben-Har Braided Lacing and Winding Tape 
combines two superior insulation materials — DuPont 
Teflon and glass fibers. Fibers are Teflon coated 
before braiding to maintain rough texture and assure 
tight knots — and to eliminate abrasive action of the 
glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
-10O°F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof. 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 
in Ollwhite, Also available in 8 colors and Black on 
special order. Write for prices and samples. 


Bentley, H, 
21U Barclay St, 


Manufacturing Co. 

Conshohocken, Pa. 


BENTLEY, HARRIS 


INSULATIONS 


JUST 
ARRIVED 



CLEVELAND 

(AT AIRWORK, OF COURSE) 

SPA ELIMINATES LOST TIME FROM SPAR 
PARTS DELIVERIES. YOU GET OFf-THE-SHEL 
■"••VERIES Of SPARE PARTS FROM MOR 


or Boyd Gillen. Or write: Bmldrng No. B, Clevel 
Hopkins Airport, Cleveland 11, Ohio. 

fllwl? 
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All business is specialized 

. . . and nothing specializes on nour business like your business paper 


Here's a smart business man. He spends his time where 
every sitzmark parks a prospect at his feet. It's simple 
sense; He specializes . . . and it pays'. 

Your business is specialized, too . . . and so is your 
business paper. The time you spend with it pays ... for 
its editors are experts in your specialty. They scout the 
field . . . report what's good that's new . . . find ideas 
that worked . . . suggest methods to keep you a leap 
ahead of competition. 

The ad pages are as specialized as the editing. They, 
too, tend strictly to business ... your business. They 
bring you data on new products, new materials . . . 
gather in one place a raft of ideas on where-to-buy-what, 
or how to make (or save) a dollar. 


That's help you can't find concentrated into such quick 
reading time twyu/iere else! It's help that puts many a man 
out front in his field, as a specialist who knows what's 
what today . . . sees what's coming tomorrow. It's simple 
sense to read every page, every issue. 


This business paper in your hand has a plus for you. because it's 
a member of the Associated Business Publications. It's a paid 
circulation paper that must earn its readership by its quality . . . 
And it's one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more prolilable time. 



A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
"WHY and HOW booklet.” Room 2710. 


McGRAW-HfLL PUBLISHING COMPANY 



One of a 


of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


vertical gyro, which is used to sense tlic 
apparent direction of gravity is fed 
into the roll channel integrator. This 
spurious vertical signal is integr.itcd, to 
match the integr.ition tliat takes places 
in the g\TO preccssing action, and 
introduced into the roll axis. This 
deflects the ailerons until the erection 
.sensor signal is zero, tliercby leveling 
tlic wings and eliminating the .slow 
turn. The same circuit functions simi- 
larh’ to eliminate the effects of acceler- 
ations produced by gusts, Jude says. 
Rudder Chonnel 

.SP-30 stabilits' augmentation is ob- 
tained by using a vaw angular acceler- 
ation signal, and its intcgial (rate of 
yaw) to produce corrective rudder 
action. When the airplane is banked, 
cither manually or through the auto- 
pilot. a signal developed by tlic roll 
angular acceleroinctcr is integrated to 
produce a nidder displacement pro- 
portional to the airplane’s rate of roll. 
Once the airplane is in a turn, a signal 
from OIK of the pair of vaw angular 
accelerometers senses sideslip. This 
signal is integrated and used to hold 
MTiafcvet rudder deflection is required 
to provide a ball-centered turn. 

I'or safety reasons the Civil Aero- 
nautics Administration requires tliat 
maximum autopilot servo force be liin- 
iled to a value which can not produce 
more titan a one G maneuvering load 
on the airplane under the most adietse 
flight speed or configuwtioii. Wlule 
this is a laudable objccti'c, it results 
in a servo whose maximum torque can 
only pull a fraction of one G at other 
airspeeds and configurations thcrcbv 
linriting tlic autopilot's effectiveness. 

The SP-50 has a novel arrangement 
which makes it possible to match max- 
imum seno torque to the airplane's 
needs and vary this maximum with 
air|)lanc speed. Equally important, from 
a stabilization standpoint, maximum 
seno torque is laried in a manner wliich 
docs not cliange ovcr.iil svstem gain, 
according to W.igncr. 

'I'liis Is accomplished by changing 
tlic level rjf cxcihition in the magnetic 
output stages of tfic seno amplifiers 
automatically as a function of airplane 

■]'hc SP-30 installation for the DC-8 
will use electrical motor-driven servos, 
although liydtaulie actuators can Ik 
provided. TTic motors arc d.c. split 
field scries type. Tire entire servo wciglis 
imh 10 lb., about half the weight of 
its .A-12 predecessor. Engaging and dis- 
engaging the servo and its output pulley 
aie accomplished clcctricalh bv means 
of a solenoid operated clutch. 

To minimize the possibilitv of tlie 
cUitcIi iammiiig and |)rcventing disen- 
gagement, Sperry uses a dufdi design 


* absolute positive lock . . . 
full shear strength 

* automatic spring ejection of 
stud ... no prying to free panel 

* curved panel is no problem 

* only two assemblies (self- 
retained) . . . stud and retainer 

* no special installation tools . . . 
Phillips head recess 



Fastens and unfastens a panel 
faster and easier than 

any other fastener on the market! 


Check these important features: 

strength equol^o NAS-547*s%Sicalion! and/or 
NAS 334-335 close tolerance bolt. 


Positive Mechanical Lock . . . when Stud is senled, it’s 
iockedl Visual inspection assures safe lock. 
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Is your present safety 
program BIG ENOUGH 
for tomorrow’s airliners? 

Compare your equipment . . . tjour passenger volume . . . your cost 
and risks of doing business today with 15 years ago. And tomorrow, 
the stakes will be even higher. 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


YESTERDAY'S DC-3 

TOMORROWS JET LINER 

CoH: 

approx. $125,000 
PASSENGERS f 

CeM; approx. $5,000,000 

pAssENOKs I i 1 i i t i i r 1 1 1 H i 

tiiiitit 

tiltittl 

tiir 

iiitiiiilitiiiitHiiiitii 

iliiiiiillfiliiilinifiii 

ilMiiiiilltliiiiiiiliiii 

lliiiiitlllliiiiiiiiiiiii 

iiiiitiHHIiiiiiHtlliii 


Skijdrolproiccts your capitalinvestnientandlessens your liability risks. 

can lessen the possibility of these Eies 
simply by replacing flammable hydraulic 
fluid with fire-resistant Skydrol ... the 
world’s only fire-resistant hydraulic fluid 
appros'ed by the C.A.A. 4'/j million flying 
hours’ experience have proved Skydrol a 
better lubricant than mineral oil . . . ex- 
tremely stable ... can be re-used again 

version to Skydrol costs less than you 
thinki For more information, write . . . 
Organic ChemicaU Division, MoNSAy.TO 
CHE.MICA1. Co., Dept. SKD-fl, St. Louis 
1. MiMoiiri. 


34 MAJOR AIRLINES NOW USING SKYDROL 



MONSANTO CHEMICAL COMPANY . ST. LOUIS, MISSOURI 

Where Crealioe Chemitiri/ Works Woruiers Tor You 



wiiicli engages and disengages by flex- 
ing rather than by sliding action. If 
the clutch sliould jam. tlie pilot c-an 
slip the chttch gear against its wide 
angle teeth by applying 150-200?? of 
normal maximum scr\o torque on his 
cniitrol cohimn. 

If this should fail, the pilot can 
exert more force and drive back through 
the motor to operate the control sur- 
face manually. 

To pennit frequent field checks on 
maximum servo torque, Sperrt' has 
included provision for inserting a 
torque mcasuriii| device in the serto 
witluiiit removing it from the airplane. 

New Facility Offers 
Computer Services 

FI Segimdo, Calif.— New analog com- 
puter facility specifically established to 
serve \L'est Coa.st industry lias been 
opened here by Electronic Associates, 
Inc. 

Eqiii]imait of the facility, known 
as the EAI Computation Center, will 
be available on an hourly rental basis. 

Housed in a new 5,000 sq. ft. build- 
ing. the facility is fitted with two com- 
plete analog computer .systems, five 
electronic multipliers, and a TO x JO-in. 
two-pen plotting board. Hourly rental 
charges arc S45 for cacli computer, 58 
for the mulliplicr rack, and 55.25 for 
the plotter. Rental of both computers 
will include use of the plotter at no 

.\ staff of applications engineers is 
ai’ailablc for problem set-up and 
computer operation, at the honriv rate 
of 515. 

Six private engineering offices arc 
asailable for customer use for problem 
prcparational and data reduction phases. 

Tlic center offers these options: 

• Customer can operate tiic computer 
with his own personnel. 

• Customer can utilize E.M engini-erini 

solving tlie ptiibiem on the computer. 

• E.\I will take customer’s problem and 
handle the sohifum. This sersice. is 
limited and depends on the type of 
problem and the EAI staff available for 
it.s solution. 

Time on the center’s computers is 
hooked almost tlirough January. Users 
include Radiciplanc Co., Hughes .Air- 
craft Co.. Ramo-W'ooldridgc Coqi., and 
.Atomics International Division of 
North American .Aviation. Inc. Rhccm 
Mf|. Co. also has usc-d the facilities. 

In its expansion program, EAI is 
opening another analog computing 
eciiter in Brussels. Belgium, within the 
next six months. 

The computation centCT which E.Al 
opened in Princeton, N. in 195-1. to 
sene mdustn on a rental basis, is still 
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Expansions. Changes 
In A> ionics Industry 

.MiiincMpolis-lIoncywcIl has piir- 
ehased Davies Laboratories, Bcitsville, 
Md.. maker of high speed dabi record- 
ing systems using magnetic tape. New 
acquisition will be headed hy Coiner 
L. Davies, founder, under the direc- 
tion of II. F. Dover. M-H vice presi- 
dent and head of its Indnstrial 
Division. Davies Laboratories will re- 
main at its present location. 

Other recentlv announced avionics 
industry expansions and changes in- 

• Pliileo Corp. has purchased Sierra 
hllcctronic Corp., San Carlos, Calif., a 
rcsearcli and instrument mamifactur- 
ing firm. New acquisition will be op- 
erated as a wholly owned siibsidian' 
niidcr its former president, W’illard 
I'cldschcr. as vice president and gen- 
eral manager. Philco savs it plans to 
expand Sierra's present efforts and tech- 
nical manpower. 

• Hoffman Laboratories, Inc., Los .An- 
geles, will build a new -tO.OOO sq, ft. 
research and development facilitv op- 
po.sitc present Hofftiian Labora'torie.s 
building on South Grand Ave. Com- 
pany afso has broken ground for new 
lO.OOO sq. ft. building to house its 
administrative offices. 


• Communications .Accessories Co.. 
Hickman .Mills, Mo., maker of toroidal 
components and magnetic amplifiers 
will move in h'ebruary to new 57.0U0 
sq. ft. huilding in Lee’s Summit, an- 
citlier suburb of Kansas Citv, Mo. T lie 
firm is a subsidiatv of Collias Radio. 


^ FILTER CENTER 


►New US.Ah' Reliability Group-Air 
Materiel Command will form new 
Communications-KIcetronics Reliabil- 
ity Coimnittec. supported bv the .Air 
Research and Development Comniand. 
to find contract policy improvcnicnls 
vviiicli will increase avionic manufac- 
turers’ leliabililv responsibilities. The 
program is in line with policv l.iid 
down by Defense Department's ,\d- 
visory Group for Rcliabilitv in Klex:- 
troiiic liquipmcnt (.AGRKFI I.AW' 
Mar. 12. p- 2-191. New group also will 
seek to include rcliabilitv evaluations 
III both R&-D and production con- 
tracts and to find methods to improve 
maintenance field failure reporting. 


► New Tube Filament Material— Bat- 
tclle Institute has started twn-vear 
program to learn more about rhenium 
and its |X)ssiblc use in vacuum lube 
filaments in place of tungsten. 



'Lit-tle Sage' 


USAF’s first automatic ground control intercept system for air defense, tlic AN/GPA-57, 
o|xiiatcs fioiii radar data and automatically coiiiputcs Intercept path, traiismitting CCI 
comuiands directly to the interceptor's automatic fire control svstcni through a radio data 
link. .Llthough not as fuHv a.itomaHc or .sophisticated as the SAGE ssstem lAW (an. fill, 
p. H6) the .\N/Gl’.\-57 is now in use by Air Defense Command, it was developed bv 
Cohnnbia Unis-etsity, le-engineeted and produced by General Klectric's Heavy Military 
Hlcctrunic Fquipinent Dept, under Runic Air Development Center sponsorship. 

Rhenium, a "scarce” metal, costs ► Meteor and Aurora Scatter Study— 
ne.irly as much as platinum at present. Stanford Research Institute will study 
However it exhibits good ductility after \’HF and UllF signal reflections from 
temperature cycling in sharp contrast meteor trails and ionization associated 
to the brittleness of tungsten. Pro- with the .Aurora Borealis under Rome 
gr.ini is s|jonsored by Air h'orce Cam- .Air Development Center sponsorship, 
bridge Research Center. SRTs research at frequencies of 100 to 


Here's the SMALLEST and LIGHTEST 


Quick Disconnect in the Air.. .! 
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First Choice in 

OXYG EN EQUIPMENT 
. built by 

llonecr- ^^cntral 


OxvgeQ equipment to keep puce 
with ever higher operational ceilings 
is essenliul, 

Bcndix Oxygen Equipment . . . 
designed and huilt by Pioneer* 
Central . . . continues to be first 
choice for BonntI reasons: 

First, Bendix has the moat prac- 
tical, most conccntrutcil experience 
in making oxygen equipment. 

Second, Bendix consistently leads 
in oxygen equipment development 
and iiiipruvement. It introduced 
tlic first continuous-flow oxygen 
system, the first dilutee demand 
system, ami (he first cITective liquid 
oxygen converter, to name a few. 

Third, Bendix has in develop- 
ment loilay new oxygen equipment 
to meet the future ilemanas of even 
liiglier-|>errurmaii<‘e aircraft. 

If you're concerned with selcr- 
ticin of oxygen regulators, liiniid 
oxygen converters and complete 


liquid oxygen systems, talk to 
PIONEER-CtXTRAI. DIVISION, BEXDIX 
AVIATION COIIPOIIATION, DAVEX- 


An Example of Better 
Bendix Oxygen Equipment 



PlOXEEIilXG is our business 


jK-Smeer- 





400 me. will supplement previous 
studies at lower frequencies. Two 
Urge special tadars will be used in the 
program. One is a sO kw. FM trans- 
mitter modified for pulse transmission 
at 100 me.; the other will use a large 
klystron capjible of generating up to 70 
kw. at 200-400 me. Both transmitters 
will be mounted in \an-typc shelters. 
Large fiO-toot diameter parabolic an- 
tennas designed b\- SRI. capable uf 
being moved in botli azimuth and elc- 
y.ition, will be used. 

NEW AVIONIC 
PRODUCTS 


Computer Devices 

• Magnetic core storage unit, Model 
1092-BU-7. for use as a tcmporaiy 
store, buffer or delay unit, has capacity- 
for l.OdZ characters each up to 7 bits 
in length. Tlic 7 bits of each character 
are loaded and unloaded in parallel. 
The characters are introduced into the 
storaoc unit sequentially and are imme- 
diatclv available at the output in the 
.same sequence. Minimum loading or 
unloading time is 14 microseconds yvith 
6 niicroSECOnds needed to sivitch from a 
loading to unloading oiicration. Tele- 
meter Magnetics. Inc.. 2245 Pontius 
.^vc.. Los Angeles 64, Calif. 

• Small digitizer, for converting analog 
data into binary coded decimal digital 
form, comes in basic three decimal 
digit model neighing 8 oz. and meas- 
uring 2 in. dia..x2l1 in. long. .Addi- 
tional decimal placc.s can be obtained 
by adding modules each of which adds 



} ill. in length and 2 oz. in weight. 
Manufacturer says that unique code 
and dual brush sy'sfcni cliinimitcs read- 
out ainbiguitv. )-'cdcral Tclc|)honc & 
Radio Co., Clifton. N. f. 

• High-speed magnetic shift register, 
Model OK107. operates at speeds up 
to 500 kc. with maximum digit repeti- 
tion rate above one megacycle, uses 
two cores |)cr bit. Unit comes in en- 
capsulated case with miniature tube 
ba.se. .Airtronics, inc., 5522 Dorsey Lane, 
Washington 16, D. C. 
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An example of the 



complete line of 

high-oltituile onrl missile inverters 


.As aircraft and miB.si[e jiorforiiiance continue to step np. 
Bcnilix Red Bank designers coiiliniie to lead the field in 
dfs eloping new, liigh-performanec inverters and power 
|iaekages. 

\\ e now offer a complete line of inverters from 6 V.A to 
.S.OOO V.A, inrinding advanced spei-ial-application units 
and missile lv|ie (mwer packages like llie one shown above. 

If wo iliin'l have an invertor In nu-el your specific need.s, 
we'll design one. For full deliiils. write m:n in\K nivisiox, 
liEMiix yy I VTION couinyiuTiiiN. liyTO.STOw.x, new jehsey. 

WiU CaasI Sries £ Sciviu 117 t, Pioviilaraa Ava. Bjrbank. Calif. 

Eipoit Salas A Saivica Bandi* Inlainational Division, 2D5 E. aSnd SI, Navi YaiE 17. N.V, 
Canadian OistnDuldi. Aviatian Elactrid Ud., F-.O. Baa EID2, Mnnlraal, Quaoad 





DIVISION 











WANTED! ENGINEERS TO HELP MAKE 


LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 Navaho 
Intercontinental Guided Missile, North 
American is engaged in one of the most 
challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge . - - men who are really excited 
about this new missile science. Are you 
one of them? 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 

in North American’s Missile Develop- 


Instrumentation Design, Development & Application Standards, Drawings Checking, Specifications Writing 
Structures. Stress. Flutter and Aeroelasticity Component and System Reliability Engineering Thermodynamics 
Missile Airframe Design Hydraulic, Pneumatic & Servo Engineering Armament Systems & Components Engineering 
Aerodynamics Engineering Flight Test High Temperature Materials Engineering Mechanical & Electrical Desigrt 


Dept. 91-n AW, 12314 Lakewood Boulevord. Downey, Colli. 




TACT AIR T-3 CONTROL HEAD lias two pairs of aneroid capsules (right) svliicli transmit comniands from control knobs to control servo 


Business Autopilot Goes to Distributors 


By Erwin J. Biilban 

New York-l'irst units of the new 
Tactait T-3 liglitwei|lit low-cost three- 
direction.ll autopilot designed specifi- 
cally for business aircraft arc rcjcliing 
distributor's shelves following three 
scars of development and flight test. 
Priced at S2.395, the T-> weighs less 
than 10 lb. installed and is a])plicab)c 
to airplanes through the Beech IS 

Hic T-3 design embodies two major 
features: 

• No electrical power is required, the 
unit being pneiimaticallv powered. 

• Heading lock is incorporated that 
will bring the airplane on selected 
course ftiim a steering of up to 90 deg. 
eitlicr ditection. 'nicre is also a head- 
ing ’•memory" that will automatically 
return the .iit|j?anc to any prc-sclcctcd 
course should the pilot nianualh over- 
ride the autopilot. 

Modified Instruments 

Pitch and toll control is taken from 
sensing units on the artificial horizon 
and heading is received from the di- 
rectional giro. In purchasing the T-3, 
the buyer turns in his horizon and 
gyro and receives two fully overhauled 
and modified instruments as part of 
the installation. 

Manufacturer of the T-3 is Tactair 
Autopilot Division of Aircraft Products 
Co., Bridgeport, Pa. 

Operation of the T-3 is based on 
adaptation of the air gage, a laboratory- 
type instrument used to measure in- 
finitesimal tolerances. Tlie air gage 


indicates pressure ^ change as the 

tion hole, niese air gages arc incor- 
porated in the T-3's directional giuo 
and artificial liorizon, with precision 
cams in tlrcsc instruments nioiang as 
the gyros register changes in the plane’s 
attitude. As the earns move, they 
lary tlic gap of air o\cr the suction 

'Ihib change proi’ides variance in the 
amount of suction, giving highly accu- 


rate sensing to pncninatic ampli- 
fiers nhicli tlicn relay the information 
to tlic senos that actuate tlie aircraft’s 
controls. 

Suction is derived from the aircraft 
engine's \aciium pump. To operate 
tlic sensing units, the suction opcr.itcs 
at four inches of mercury. 'Ilie ac- 
tual servos or bellows tli.it actuate tlie 
plane’s controls operate on an eight- 
inch vacuum and can exert np to 12? 
lb. force, far more than is required to 



COMPLETE T-3 PACKAGE: (1. 2. 3) Pucumotic servos for left aileron, elevator, right 
aileron; (4) master shut-off valve; (5) directional giTo, with heading card installed above 
tegular compass card; (6) command head control and (7) modified artificial horizon. 
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smaller. . . lighter 



assemblies 

KELOX tapped and threaded inserts pro- 
vide new opportunities for reducing the 
size and weight of assemblies. Patented 
"key-locking" produces no stress concen- 
trations and allows complete use of ex- 
ternal threads for maximum holding 
power. KELOX design affords minimum 
depth of insert. The ability of KELOX 
inserts to withstand high torques has been 
verified without reservation by an inde- 
pendent laboratory, 

Available for all external thread sizes 
from 0 to 3 inches, low-cost KELOX 
inserts are easy to install and remove . . . 
made of many materials (alloy steel, 
corrosion-resistant steel, aluminum alloy, 
brass, monel, etc.) . . . come with thick or 
thin walls for use with most materials— 
aluminum, magnesium, plastic, “pot” 
metal, titanium, steel, etc. 


EXTRA LARGE 

The ever-increasing use of extra-large 
KELOX inserts (up to any specified di- 
ameter) is a result of their unmatched 
performance— a performance that verifies 
the "key-locking” principle. KELOX in- 
serts will not rotate or loosen with vibra- 
tion ... make optimum use of tapped 
hole . . . provide maximum holding 
power . . . save weight and space. 

vN'/ 

-Br- 

/|\ 

EXTRA SMALL 



Sub-miniature inserts in 0, I, 2, 3, and 4 
thread sizes, made only by KELOX, will 
make miniature assemblies even smaller 
and lighter. Identical to regular non- 
rotating KELOX inserts ... do not break 
down protective coatings like ceramic . . . 
require no special threads . . . give maxi- 
mum reduction of space and weight for 
improved product design. 




Fasteners, Inc. 


5S0 Fifth Av«n 
New Yoric, N. Y. 

SALES REPRESENTATIVES 


339 Berini Avo., 
P.O. Bm 169 
Toronto tS, Contes 




work most aircraft control systems. 
Neoprene tubing connects the system's 
aiinponcnts. 

The variable sensing, inherent in a 
pneumatic svstcni, eliminates the 
"on-off" action of clectricalh- operated 
autopilots and Tactair claims that con- 
trol forces are applied more smoothly 
with their unit. Simplicity and weight 
solvings arc enhanced «itli the elimina- 
tion of follow-up linkages which arc 
not needed because of Tactair's in- 
herent force fnllow-up. Linkage of the 
servos to tiie controls is direct. The 
T-3 remains passive except wlicn 
changes are indicated. 

Basic Elements 

Installation components comprise 
the coinniand control in the cockpit 
iiicasnring 34-in wide x 2-in. deep and 
tiic three control boxes containing the 
Ixisic .sensing and amplifier valving and 
bcllows-typc servos to actuate tlic con- 
trols. One box combines two servos 
for elevator control; the other units 
handle the ailerons. 

Rudder control units were consid- 
ered uniiectssan' for the modern types 
of aircraft on which Tactair contem- 
plated initial installations, since most 
of these arc basically controlled direc- 
tionally bv aileron, rudder acting 
merely a.s a trim. separate rudder 
control system is being developed for 
addition to the basic T-3 late next year. 

The T-3 is instanth engaged by de- 
pressing tlic engagement button on 
the command control. Since there ate 
no electrical components, no warm-up 
time is requited- Straiglit fliglit and 
turns arc made with the knob on the 
face of the coiiiinand head, or, if the 
heading lock is engaged, with the di- 
rectional gyro. Turning the knob pro- 
vides standard three degrees per .second 
turns. Level flight is coptrolled by an- 
other knob on the right of the control 
liead. .\iieroid capsules inside the con- 
trol head relay commands to the con- 

'ITie course selector consists of an 
additional circular haiding card in- 
•stallcd b\ Tactair above the standard 
conipiiss cjird in the directional gvTo, 
To steer a selected course, the pilot 
sets the licading card to the desired 
point, then puslics the heading lock. 
'ITic T-3 will then bring tlie airplane 
to that course and liold it tlicrc. 
Next Installation 

Currentlv approved For all models 
of the Beech Bonanzii. the T-3 is 
scheduled for installation next on the 
Cessna 1 80 and Piper Tri-P.iccr; ap- 
provals for twin-engine models, in- 
cluding the Beech Dl SS and E18S. are 
expected to be received from Civil 
.Aeronautics Administration in the first 
six months of 1937. 

The manufacturer has had C.\A ap- 
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proval 011 the Bonanz.i for two years 
and pilot models have been under- 
going field testing on four B<)iian/,is in 
the Philadelphia, P.i., area since then. 
Taclait has been holding ii|) det.iiled 
annoimccments on the until the 
units re-ached distributor's shches. 

Originalh the companv pl.inned .i 
starting production run of 100 units; 
reaction from the field as a revnlt of 
dunmistiations In pro.specthe distrib- 
utors has |iromptcd the mannf.ictnrer 
to increase the first nin to (iOU units. 
It ’plans output to attain 50 units 
mmitlilv in Kcbniarv-. .\s a result of 
recent negotiations it is possible tlvat 


one of the major business aircraft 
imimifactmcrs will make the 1-3 avail- 
.ible to pnrehasets of its airplanes .is 
factnry-insfallcd equipment at an early 
date. 

To date, I'actair's distributor lineup 
includes: .\tlantic -Vviatioii Service. 
Inc.. \3'ilmiugtoii, Del.; .\tlantic Avia- 
tion Corp.. Teterboro, N. Page 
,\irwavs, Rochester, \. Y.. (which re- 
ceived the initial production models); 
Beckett .Aviation, I^ittshnrgli. Pa.; Ohio 
Aviation Co.. Davton. Ohio; Yoniigv- 
town -\irvvavs. Youngstown. Ohio; .Air- 
craftco, Wichita. Kans.; and Norman 
Larson Co-. Van N'nys. Calif. 



Pilot Cites M-185 Jet Economy 


New Yorfc-Pour-ict P.iirchiid M-1S3 
executive transport will have a lower 
per mile operating cost than Conti- 
nental Can Co.'s current piston-engine 
business planes. Cliicf Pilot Steve 
Brown asserts. 

Using the .Air Transport .Assn, for- 
mula oil a minimum nf 600 hours an- 
nual living time. Brown calculates that 
the M-1S5 will cost S1.05 per mile to 
operate versus S1.20 per mile for the 
company's Lockheed t.odestars. He also 
figures that the jet will fly cheaper pet 
mile than the tiirboprop-povverecl i'air- 
child P-27. which Brown calculates will 
cost 51.18. 

nircc M-185’s arc scheduled for de- 
livery to Continental Can beginning in 
1960 and an l'-27 in July 1958 (.AW 


Sept. 3, p. 100). Brown savs that these 
four new aircraft will incre-jse the mnn- 
ber of air miles available to the com- 
)}.inv bv almost lOOTf and will enable 
Cmitincntal Can executives to fly 50% 
more mileage at twice tlic speed of tlic 
firm's present fleet. 

Brown .saw that the M-185s will cost 
flic companv a|)priiximatclv S950.Q00 
e,ich and the I--27 5750.000 fully 
equipped. .Amortization on tlic planes 
is calculated over a lO.ycat period. 

.Any company using 300,000 mi. or 
more of air transportation aiiniially can 
use a jet in the AMSi's class profitably, 
he st.itcs. He also noted that the M-1S5 
will tednee dcadlic-ading time. The 
M-185 can fly from Miami, I'la.. to New 
York City iii 2 hr. 20 min., cmii|)jrcd 
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RYAN BUILDS BETTER 



RAMJETS 


AFTERBURNERS 


TURBOJETS 


PISTON ENGINES 


ROCKETS 



i 

A 


HOT PARTS TO HURDLE 
THE THERMAL BARRIER 


High speeds in flight mean high tempera- 
tures— up to 5000°F! In this new region of 
intense heat where ordinary metals melt like 
butter, Ryan metallurgists are pushing back 
thermal barriers with every new design. 
And Ryan production experts are building 
the hottest, fastest hot parts demanded by 
modern aviation. 

Ryan is uniquely skilled and equipped in 


this important field — able to draw upon its 
extensive -stockpile of experience in the de- 
sign. research and production of major high 
temperature jet age items. Dramatic proof 
of Ryan’s leadership shows up on the 
production lines where ramjets, afterburn- 
ers, turbojets, piston and rocket engine 
assemblies are precision manufactured, in 
quantity, to the highest quality standards. 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants ■ Avionics 
RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIF. 




with six hours using current cguipmenl, 
he savs. “W'c could dc,idliend the 
M-18^ at 50 cents a mile, because our 
only cost factor would be prorated cresv 
salary, fuel and maintenance," he 

Brown also feels that |cf business 
transports will be safer and easier to 
fly than anrent obsolete piston-engine 
aircraft. 

Ill calculating M-1S5 operating costs, 
he doubled the per mile fuel cost recom- 
mended by Al’A. because unlike major 
airlines, most corporate aircraft opera- 
tors purchase fuel at retail rates at the 
\atiou.s fields they use. Continciilal 
Can. which maintains a fuel supply at 
its Morristown. N. J„ .\irport base, 
could sase fis’C cents a gallon on jet 
fuel by bulk purchases, but, as Brown 
|ioints out. it still n’onlel have to buv 
50% of its requirements at higher rates 
elsewhere. 

In addition to Continental Can Co.. 
Continental Oil Co. has also ordered a 
Fairchild M-I85. Three other large 
corporations are discussing purchase of 
the jet transport. 

PAC Buys Conversion 
Facility From Lear 

New York-Pacific Airaaft Corp., 
Burbank, Calif., purchased the com|)letc 
facilities of Le.ircraft Conversions, Inc., 
including the Aircraft Kngiiitcriiig Di- 
visinn of Lear, Inc., Santa Monica, 
Calif., builder of Lcarst.it multi-engine 
executive transjiorts. Tlie fncilitv also 
handled modific.itioii, maintenance and 
overhaul of cxcaiti\c DC-?s, Coniair 


540s, Beech ISs, Acto Commanders 
and other planes. 

Lear Aircraft Engineering Division’s 
projects will continue to be handled by 
PAC without interruption utilizing per- 
sonnel of the former Lear subsidiary. 
Renamed PacAcro Engineering Corp., 
it will be operated as completely sep- 

Vemon B. Bcnfcr, former general man- 
ager of the l.car division, is president 
of PacAero. 

Purchase price of the acquisition was 
not disclosed. It involves transfer of 
70,000 shares of Pacific .\irmoHve Corp. 
stock, and is retroactive to Nov. 1, 
1956. The new facilitv- adds 75,000 sq. 
ft. of hangar space and 170,000 sq. ft. 
of ramp area to PAC’s plant. 

Air Taxi Services 
Show Gains for 19.'56 

St. Louis, Mo.— Members of the Na- 
tional Air Taxi Conference report they 
carried 87,319 passengers in 1956, an 
increase of some 8,000 over last year. 
Total revenue passengcr-inilcs this vear 
were 7.491.242, an increase of niorc 
than I million mxr 1955, NATC offi- 
tials noted that the year’s operations just 
concluded were carried out w ith a 100% 
safety record. 

New N.^TC officials elected at the 

were; Ptes^enL William J. Lotzer, An 
Taxi, Inc., Dh’ision of Gtan-Airc, Inc., 
Mih\-,iukee. 3Visc-; 1st sice president, 
K. V. Brugh, Jr.. Greensboro-High 
Point Air Scrs’ice, Inc.. Greensboro, 
N. C-; 2nd vice president, \\'. Clayton 
lemon. Air Taxi Service, Roanoke, Va. 
Rcprcscntatii'cs named were: [ulius 
Goldman, Rcscrc Airsvavs. Revere, 
Mass., and Norman Larson, Norman 
Larson Co., Van Nuys, Calif. 

PRIVATE LINES 


Vickers Viscount 801D turboprop 
transport has been purchased by Ni- 
archos Group, major oil tanker oper- 
ator, for movement of exccutii’es and 


Traffic Coordinating Committee, De- 
troit, Mich., appinved trial use of a heli- 
copter for soil ing traffic problems. Tlic 
helicopfer will be borrowed from Bell 
Aircraft Corp., through ^V^litla^r, Inc., 
Detroit City .\irport. Detroit’s police 
commissioner favors using the craft not 
only to help on traffic problems but also 
for rescue work and waterfront patrol. 

Wings, Inc., W'ings Field, Pa„ can- 
celed its sales agreements with Beech 
Aircraft Corp. and Piper -Aircraft Corp., 
and signed a direct factor}’ dealer con- 
tract with Cessna Aircraft Co. 



Equipment 
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MAKE NO MISTAKE . . . Aviotion’s biggest 
news today consists of the lotest scientific 
ond engineering developments which moke 
possible tomorrow's oircroft. The prime 
source for this vital information is AVIATION 
WEEK . . . preferred by aviotion's engineer- 
ir>g-monagement men because . . . 

Working to fulfill their "need to know" are 
23 full-time editors — groduote engineers 
and oviotion specialists. Possessing the tech- 
nical knowledge ond industry experience 
needed, they ferret out, analyze and report 
in detoil aviation's significant technical de- 
velopments when they hoppen. 

Competitive odvcntoge in this fast-poced in- 


dustry depends on when the latest is leorned. 
AVIATION week's fastest publishing sched- 
ule in the industry guorontees its readers this 
advantage. 

AVIATION week's high-interest engineer- 
ing-manogement readership (Contact your 
local AVIATION WEEK representative who 
would like very much to expand on this point) 
hos led to overwhelming advertiser accept- 
ance . . . AVIATION WEEK carried 4,298 
pages of advertising in 1955, more thar» the 
combined totol of the three next highest 
ronking aviation business publicotions and 
another record is oiready in the making for 
1956. 


Aviation 

BUY AVIATION'S LARGEST ENGINEERIHG>MANACEMENT AUDIENCE. BUY bCIV 


WEEK 
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C..4B Acritieii/ hivpsligtilioii Report; 


DC-3 Pilot Lost Sight of Airport, Crashed 




engineers: 


Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 



Our plan for continuous, controlled 
on a liealthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
''heritage" at Cessna— and, the new, iwti.siory. 44,000 
squ.ire f(«>t building illusiralcd bclo«'— designed exclu- 
sively and siH'cifically for our cnginexits— can bo your 
new home at Cessna, 

You and your family will enjoy making Wichita 
your lioinc, tix>! It was nnt without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United Slates, Wichita is a friendly 
city ... a busy city . . . ideal for family life and 
recreation. I he scIkhiI system is excellent . . . with above- 
average facilities . . . easily aecessible in all residential 
districts. Why not join Ccssna-and GROW with 
Cessna? Your future is our future! 


Opportunities available for 


> Airframe Design 
Engineers 

> Weight Control 
Engineers 

> Power Plant 
Installation Engineers 
(let and Reciprocating] 

I Airframe Stress 
Analysts 

fCompetitiVe salaries li 


> Instrumentation Engineer 
• Equipment Installation 

Engineers 

» Design Draftsmen 
a Technical Illustrators 
I Catalog and 
Maintenance Writers 

> Electrical Engineers 
qualified applicants! 


NON-CITIZENS WELCOME 


Lessna 


write, 
wire 
or call 

Pwfessioml 

Phicevienl 

Siipervisoi' 

Cessna Aircraft 
Company 
Dept. AW 

S800 East Pawnee Rood 
Wichita, Kansas 
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SAFETY 


landing by visual niMiis. ,\ccordingly, he 
made a standard rate tiglit turn to a head- 
ing of 95 dtgtecs and litid it for 41) seconds. 

1 hereafter lie executed a st.indard rate left 
turn to the rumiay heading of T4o degrees. 

■fliis series of maneuvers peifotined at 
3,1UU ft. and 110 kt. timmghoiil nas 
calculated to end nith the aircraft aliened 
v.ith llie riimvay on the propet heading. 
Ouriug niueh of the Knal turn lew. If any, 
lights on the giound were nitliin the angles 
(if vision from tlie cockpit. At the approxi- 
mate instant of eunipletine the procedure 
turn the Right encomilctiM a snow squall, 
«hich reduced visibility to xcro for an 
estimated 10 seconds. 

Captain W’hithed testified that during 
this inten-al on instruments he nmelied fur 
his tiirottles to abandon the approach but 
elianged liis mind when the airport lighting 
again became lisible and completion of the 
landing appeared to be a routine matter. 
(Copilot Klein was calling out the airspeed 
which still was about 110 kt. at that 
time.) Captain W’hithed saw that he had 
reached a point from wliicli the airpml 
lights Were on a iicaciiig about 10 degrees 
farther suntli Ilian he had planned. 

Captain W'hitlied testified that he then 
altered his lieading an estimated 10 degrees 
to the south to Isear upon the lighl.s at the 
threshold and lie continued Iris approach, 
starting Iris rlcsccnt along a patli a little 
to the north and at a small angle from the 
projected centerline of the runway. .\t 
that lime he icduccd Iris manifold pressure 
to alxnil 19 in., and his speed to 90 ui 95 
kt. ,\ moment later Iris only landmatk, 
the lights on the airport, disappeared. 

Visual Loss 

Believing the loss of visual reference to 
be only another snow squall he attempted 
to initiate a missed approach by chinning 
through the squall. He told his exipiiot to 
raise the gear i flaps had not been extended) 
and to .shut ofi carburetor heat; he, W'liit- 
hcd. opened the throttles, pulled back on 
ll-.e elevator controls, and started reducing 
propeller pitch. 

The airplane had been put into a climb- 
ing attitude at about 90 kt. but had not 
started to climb when at 2-fi6U ft. msl . 
it struck the snow-coiered hillside which 
'•as in its path to the runway threshold. .\t 
the time of Impact the copilot had not had 
time to retract the gear and it was still 
lucked down. 

Oiiring the preliminary maneuvers of the 
approach. Klight .\ttendaul Ilammoud 
checked the passengers' .safcli hells and 
found them all properly buckled. At impact 
one girl passenger was thrown from her seat 
intrj the aisle altliongh the belt had not 
broken. Passenger evacuation through the 
main p-issengcr door was started, 'nie cap- 
lain and first offieci came through into the 
e-abin and assisted in the handliiie of the 
evacuation, which was discontinued as soon 
as it became apparent there was no danger 

'Iliree to 10 inches of snow on the 
ground and falling snow, with wind, esli- 
nialed by Captain W'lrithed to be 30 to 
35 mmlV, made it less comfortable out- 
side- tTie cabin door was left open, and 
Msscngcis went out and in while waiting 
for remoial. 

One passenger. lOr. Loehr. a practicing 
phvsician from Moscow, Idaho, was well 
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GOVEUNMENT SPECIFICATION TtlSING IN STOCK.. 

41306RADE 4135 GRADE 1025GRADE 

• AMS- 6371 •AN-T-69 ‘AMS- 6372 .MIL-T-5066 

• Mll-T-6736 •AN-WW-T850a •Mll-T-6735 •AN-WW-T846 
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OPERATIONS ENGINEERS 


TTie Operations Engineering Section of the Projects Administration Department of 
Fairchild Aircraft Division offers opportunities for graduate engineers capabie of 
conducting aircraft utilization analysis. 

TTiese assignments require knowledge of and experience in: 

• Airworthiness Requirements 

• Performance Analysis 

• Power Plant Specifications 

At the present time, these assignments relate to the Fairchild C-1 23 cargo transport, 
the Fairchild Friendship turboprop passenger transport, and the Fairchild M-185 
jet utility transport. 

The opportunities and salaries associated with the new positions are commensurate 
with the responsibilities of the work. Employee benefits in the form of group insurance, 
individual and family coverage for hospitalization, retirement plan, sick leave, etc., 
are also provided. 

Send complete resume of education and experience, 
together with salary requirements to: 

IMPIOYMENT MANAGER -P.O. BOX 134 
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SAFETY 


acquainted with the terrain. He cx^ined 

bleed, the copilot tvith faciS lacerations, 
and a ss'omaii >vho thought the shock may 
have caused injury to her back. 

llicn he and the captain sought and 
found a farmhouse with a telephone. 
After Captain NVhithcd reported the loca- 
tion of the aircraft, the fanner used his 
tractor and a trailer to assist passengers to 
the highway and ambulances removed all 
occupants to the local hospital for cxaini- 


,ony d 


The weather 
logs, and the ere' 
the Bight was ( 
readied the Pullir 
pitted the inslru 
circling approach 
end of the planned 22i.dc[ 
final. 

While this turn was being made darkness 
and the lack of visible lights in the sky or 
on the ground prevented continuous refer- 


thiough a snow- squall. During that 10-sec- 
ond iiilenal Captain Whithed decided to 
abandon the approach, but when he 
emerged from the snow squall and recstah- 
lishea visual contact, he reversed his dc- 

Captain Whithed had landed at Pullman* 
Moscow many times and fell quite familiar 
with the approach pattern he was follow- 
ing. .Although he was slightiv north of his 
alignment upon starting the final leg, he 
rnnvidcied the correction for this to be no 
ional hazard as he then had the nin- 
lights ill sight. 

: continued his approach following a 
m that was normal except for tire 
deviation toward the north. When 
ights ahead disappeared again the cap- 

id snow' squall was in his path straight 


addi 


c thar 


s the Cl 


nums, he tried to abi 
But the restriction 
>as not merely airbomi 
I snow-cuvered hill, or 
overed hill shrouded 


•0 be below 


that w 


actually descended toi 
terrain. WTiithed aisc 
1 he pulled the plane 
‘ did feel it descen 


:es tilled 
it did 


In his attempt to pull out for a go-ai 
Captain Whithed had changed the at 
of the aircraft to tail-down, thus getting 
much of the effect of a flare-out and ptiib- 
ably reducing the force of impact a 


FINDINGS 

On the basis of all available evidence the 
Board finds that: 

1. The aircraft and both pilots were 
properly certificated for the fligfit involved. 

2. XKe company records show that the 



Solving Aircrolt Design Problems. 


isanoldstorytoAcco.Theoriginators a 
of performed cable and awaged termi- . 
nala for aircraft 


Prrformed construction. 


netic aircraft cables. The complete 
line of ACCO cables and fittinga now 

New "No-Mag" Cable 
— ends instrument Interference 

New "no-mag" Aircraft Cables are 
made from Type 305 stainleas steel. 
Their advanteges include: 


TRU-LAY Cable Provided in aU 
Btandard slainless and carbon steels in 
a complete range of sizes and construc- 
tions. Because it is preformed it 
e Can be cut without seizing. 

• Is easier to handle— less tendency 
' > loop or kink. 

Can be installed in less time. 


[a free of tendency ti 


TRU-LOC Swaged Fittings 


e Thermei expansion characteristics 
are much closer than standard cable 
to chaiacCeriatics of aluminum alloys 
used in aircraft— this simpUfies main- 
taining cable tension under changing ^ 

• HighfatigueandabroaionresUUnce. wi 

ll'rife Detroit oftiee for speci/ieaf/ons 

^ Automotive and Aircraft Division 

AMERICAN CHAIN & CABLE 


Eliminate costly, uncertain splicing. 


It control 
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ChancO'Voughr Cruiader on flight deck of the U.S.S. PorrastoL Tho Novy 
racanHy sal o naw U.S. spaad record of 1015 m.p.h, wtlh lha Crusoder In 
winning Hie Thompson Trophy avanl, 

Crusader’s dark tail- 
sign of a bright future 


• Notice how the fuselage gets 
darker as your eyes look fore to aft? 
The dark area identifies the use of 
titanium for the tail cone that covers 
the jet engine. Titanium is the only 
light metal that can stand the in- 
tense heat. Thus titanium alloy is 
used for the entire tail cone, includ- 
ing outer skin and inner bulkheads 
and support members. The use of 
hundreds of pounds of titanium 
alloy here saves precious weight, 
helps put the Crusader in the over- 
1000-mile-per-hour class. 

With each new or improved aircraft 
design more titanium fromMallory- 
Sharon is used . . . this remarkable 


pn cpntldPAT t!laAi,pm puplily, Mpllory-Sharon 

metal is a dependable, uniform 
material. For example, Mallory- 
Sharon certifies the uniformity of 
titanium mechanical properties, and 
guarantees optimum machine- 
ability. For quality you can depend 
upon, call Mallory-Sharon for your 
requirements in titanium. 


aiiciaft VTU lunclcd within allon'abic liinib 
as 10 the amount and distribution of weight. 

V The weather was forecast to be witliin 
limits for tlic entire operation. 

4. The weather encountered by the flight 
was generally as forecast. 

s. Snovi squalls encountered along the 
final approach path could not be observed 
from the weatller station at PuUman.Mos. 
cow. and could not be seen by flight 97 
until it had actually entered them. 

6. .\t the last moment of Captain VMijt* 

ence caused slight misalignmenr with the 

7. Captain W’hilhed accepted this mis- 
ali|nmcnl as something he could correct 
without significant reduction of safety, and 
continued his approach. 

8. The aircraft descended too low to 
clear the terrain ahead. 

9. X'isoal reference to the airport was 
lost a second time and the airplane struck 
a snow<'ovcreti hill 10 ft. below its top 
while a missed approach was being initiated. 


PROBABLE CAUSE 

The Board determines that the probable 
cause of this accident was the continuation 
of a landing approach following loss of 
sisual reference to the airport, and the de- 
layed attempt to evceiite a missed approach. 

By the civil aeronautics hoard: 

/s/ James R. Dutfee 
/s/ Chan Gumev 
hi Mannar D. Denny 
hi G. Joseph Minetti 

.Adams, vice chairman, did not partici- 
pate in the adoption of this report. 

SUPPLEMENTAL DATA 

The Civil .Aeronautics Board was notified 
of this accident at 201 5. Feb. 26, 1916. 
.\n iuve-stigation was started immediately 
in accordance with the provisions of Sec- 
tion 702 (a) (2) of the Civil .Aeronautics 
.Act of I93S. as amended. Tlic investiga 
tion included examination of the physical 
evidence at the scene and of the company 
records. .Also depositions were taken at 
Seattle. Wash., on Mat. 15 and 16. 1916. 

AIR CARRIER 

M'est Coast .Airlines, liic., is a scheduled 
air carrier incorporated in the State of 
AA'asliington. It maintains its headquarters 
at Seattle, and operates DC-1 aircraft on 
scheduled routes in Washington, Oregon, 
and Idaho. It possesses a cuttciUly effective 
certificate of public convenience and neces- 
sity lot route No. TT issued by the Civil 
.Aeronautics Board and air carrier operating 
certificate No. 702 issued by the Civil 
Acionaiitics .Admiiiistraliou which authorize 
c-dirying of persons, property, and mail bc- 

tlic imitc prescribed. 


MALLORY-SHARON TITANIUM CORPORATION. NILES. OHIO 


MALLORY 



SHARON 


FLIGHT PERSONNEL 

Captain Ihnigliton M. AA'Iiithed. age 40. 
held a valid airman certificate No. 14764 
with rating as airline traii.vport pilot on 
DC-1 equipment. Company records show 
he liad logged 13.984 24 hours, of which 
10.030:24 were in DC-3s. and 682 hours 
were instrument flying- Ills List physical 
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A message la the Career-Conscious Engineer: 

Ready to change jobs? 


Perhaps you are not receiving a salary 
commensurate with your work. 

Perhaps you are dissatisfied with your 
rate of promotion. 

Perhaps you do not have enough scope 
for your ability in your present job. 

Or perhaps you simply want to move 
to Southern Colifornia. 



ADVANCED EDUCATION PROGRAM FOR ENGINEERS 

You can expand your technical knowledge and achieve 

advanced degrees through a variety of Lockheed-sponsored university 

programs (hat cost you little or nothing. 

TO ENGINEERS WHO LACK AIRCRAFT EXPERIENCE 
Aircraft experience is not necessary to join Lockheed. 

It’s your engineering training and experience that count. Lockheed 
trains you for aircraft engineering — at full pay. 


Lockheed AIRCRAFT CORPORATION 
California Division b u R s a n k California 


We invite you to consider the California 
Division of Lockheed Aircraft Corporation 
as the place to re-establish your career. 

For these reasons: 

Promotional Opportunities ore excellent 
because there are so many supervisory 
positions to be filled with 46 major 
projects in progress at Lockheed and 
because Lockheed is in an expanding 
development and production program. 

You have more scope to show what you 
can do because Lockheed projects range 
across virtually the entire spectrum of 
aeronautical endeavor. You are not 
limited to one type of work because 
Lockheed is so diversified in projects. 
Moreover, Lockheed encourages and 
welcomes personal initiative. 

You may receive a substantial increase 
in pay because Lockheed is extremely 
liberal in direct salary and in extra employee 
benefits, which actually increase the value 
of your position by an average of 14%. 
Engineers' salaries hove been raised 
19% in the Iasi three and one-half years. 

Positions are open at all levels for engineers 
in fields of; Aerodynamics — Design — 
Electronics, with emphasis on systems and 
antenna design — Flight Test Engineering, 
particularly in insirumemalion — 

Math. Analysis — Operations Research 
— Structures —Thermodynamics —Weight. 

Space prevents us from listing all the reasons 
we believe you will find significant. There 
are many others. But if our brief remarks 
make sense to you, write us and we 
can explore your opportunities at Lockheed 
through personal interview or phone. 

The brief resume below is simply for your 
convenience in contacting us. 


Buibonk, Colifornia 

Dear Sir: Please send me your brochure 
detailing life and work at Lockheed. 
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personally. 


A message to 
engineers from an 
engineer-president 


Marquardt was incorporated in 1944 by five engineers and 
three Los Angeles businessmen to explore ihe potential of the 
ramjet engine — then merely a laboratory curiosity. 

Twelve years of sound engineering and research have really 
paid off. Today we employ over 2000 people at Los Angeles 
and Ogden, Utah and expect to triple in the next two years. 
Of course, many of our new associates will be in manufacturing 
—which is fine. Every engineer wants to see his “baby" accepted 
and in production. However, the outstanding work of our 
present engineering and research team has also opened up big 
new requirements for engineers in almost every specialty in 
areas varying from production engineering and qualification 
testing of present models to advanced research on startling 
new break-throughs in high speed propulsion — new chemical 
fuels and nuclear energy. 

It is not too late to get in on the ground floor on engineering 


the ramjet engine — the powerplant of the future. Write me 







cal was dated Mav 1955. 

hliglil .\ttcndaiit CliRurd K. tiamroond. 
a|C 26, had been in the employ of West 
Ctnst .\irlines since Oct. 2, 1955, In 
September 1955, he satisfactorily complctt-d 


THE AIRCRAFT 

Douglas DC-3. N 62374. nianutaclured 
Feb. 2. 1944. serial N'o. 12559, «as owned 
and operated by West Coast .Airlines. 


bs and model 6353,^.tS 
Right _I.eft 


2,660:44 1,149:03 

67688 P-198186 

67689 P-19818-» 

67690 P-1981 S3 


Foreign Sales Units 
Appointed by Vertol 

Morton. Pa.— i’rciMring for foreign 
coiiinicrcia! as ncll as militart’ sales. 
Vertol Aircraft Coq)., manufacturer of 
the H-21 helicopter, has appointed 13 
sales representatives in Kiito|)C, South 
America and Far Ka.st; 

• Belgium, Acrobcl. Brussels, 

• Denmark. Mogens Ilarttung, Copen- 

• i^raiice, Ildicop-Air. Paris. 

• West Germany, I-'inanz-Und Ver- 
\valtun|s-Ccscllstijft. Brcntcn. 

• The Netherlands, Sclircincr &• Co. 
N- V„ The Ilaiiie. 

• Norway. II. H. Brock, Oslo. 

■ Sjjain and Portugal. Carlos Cudell 
Goetz. Lisbon. 

• Sweden. Salcn & ^\'ic•.lndc^. A. B-, 
Stockliolm. 

• Switzerland. .\ir-Import Cotp., I.u- 

• llnitcd Kingdom, Rotowings Ltd., 
London. 

• Peru, Ingcnieria Commercial S. A, 
Lima. 

• Venezuela, Servicios Circa C. A., 
Caracas. 

• Japan, C. Itoli dr Co, Ltd., Toyko. 
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Meet the “Gizmo"— 245 pounds of portable versatility. 
The “Gizmo” was bom in the mind of a Goodyear 
Aircraft engineer, And, recognizing its importance to 
today’s fast-moving armed forces, Goodyear Aircraft 
engineers transformed the idea into this low-cost, safe 
and simple one-man helicopter in 10 short weeks. 
Another great tribute to creative engineering— specialty 
of the house at Goodyear Aircraft. 

Of course, significant developments like this are no acci- 
dent. They are the harvest of imagination and ingenuity, 
cultivated by freedom of thought and expression. 

The Goodyear Aircraft engineer knows that here his 
every Idea has a chance, And, he knows, too, that at his 
disposal are the most modem facilities available, includ- 
ing one of Ihe largest computer laboratories in the world. 
Here engineers find the stimulation of creative challenge 
and the satisfaction of realistic accomplishment. 


If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, here’s 
your opportunity to become a vital part of this great 
creative team, For our growth and diversification make 
it necessary to expand our engineering staffs at both 
Akron, Ohio, and Litchfield Park, Arizona. Oppor- 
tunities are unlimited for creative engineers in all 
specialties. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron IS, Ohio. 


They're doing big fhings of 

GOOQ^EAR AIRCRAFT 

THE TEAM TO TEAM WITH in AERONAUTICS 
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AN UP-TO-EARTH VIEW OF THE FUTURE IN 
SERVO CONTROLS AND INSTRUMENTATION 

TheMartinlaunchingvehicleof the first man-made Earth 
satellite will be the opening gun of a new and endless age 
of exploration into space. 

There are many exciting new opportunities at Martin in 
the fields of seiwo controls development and instrumenta- 
tion engineering. 

If you are doing some down-to-earth thinking on this 
fabulous future you’d do well to contact J. M. Hollyday, 
Dept. AW-11, The Glenn L. Martin Company, Baltimore 3, 
Maryland. 


n/M.x^M=K-rM asM 

^ ^ I— ~r~ ! en> /=? S' 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


PHYSICISTS 


ENGINEERS 


GJisi 


at the 


MOTOROLA 

MILITARY ELECTRONIC 
LABORA TORY 



IN CHICAGO 



CONTROL SYSTEMS 




IIl'Ip 


tENSHM® ElECTRIO 



EMPLOYMENT OPPORTUNITIES 



IN • Avionics • Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 



oppoicuniiies. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral> 
ization creates individual opportunity and recognition. 



k background, ®lc.' 
•fullesi confidence. 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 




FLUTTER and VIBRATION 
GROUP ENGINEER 



McDonnell aircraft corporation 



HELICOPTER PILOTS 6 MECHANICS 
lOB OPPORTUNITIES AVAILABLE 




AVIATION WEEK, 


2«, 1956 


EMPLOYMENT OPPORTUNITIES 


Technical Executive 
Shops Manayer 

EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

neering compony boaed In ihe 
FcirE«t.heovilyengo9edin con- 


For the U. S. Air Force, is open 
to c. top notch "90 getter". Ex- 


ponents is essential. A&E license 

REGIONAL SERVICE MANAGERS 

desirable. Libera! salary! 

PARTS MERCHANDISING MANAGER 

STRESS ENGINEERS 
DYNAMICISTS 

EXCELLENT OPPORTUNITIES 

PREWITT 

AIRCRAFT 

COMPANY 

: 

High Projessio,,al Polctial in 

PASSENGER SERVICE 
- MANAGER - 

EXPENSES PAID • ATTRACTIVE LOCATION 

Seed rrp/y /« ccmple,, ,c: 



-i . — IL ■ 



EMPLOYMENT 



FOR RATES 
OR INFORMATION 


Contact 

OL mQca.cJhll 

Office flcare^t Ifou. 











GENERAL^ELECTRIC 


EMPLOYMENT OPPORTUNITIES 


Special Bulletin: 


YOUR 

ORGANIZATION 


ENGINEERS AND SCIENTISTS 



Battelle Institute, one of the world's leading 


Making Replocernents? 


independent reseorch organizations, has just 
published a new booklet describing the varied 
and unusual career opportunities in its labora- 
tories. Write today for your copy, without 
obligation, to: 


Naturally, you ore anxious to secure 
the most suitable man or men avail- 
able. You want men with the speciol 
training that will make them on 
asset to your organization. You can 
contoci such men through on adver- 
tisement in the Employment Oppor- 
tunities Section of AVIATION WEEK. 


PERSONNEL MANAGER 


Classmed Adverlising Division- 

BATTELLE INSTITUTE 
COLUMBUS 1, OHIO 


AVIATION WEEK 

330 W. 42nd Sl„ 
New York 36, N. Y. 




CLASSIFIED Searchlight Section ADVERTISING 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED c 


WRIGHT-P&W 


ENGINES & PARTS 
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SEARCHLIGHT SECTION 


SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 


CONNECTORS 


HAROLD H. POWELL CO. 


IF YOU HlNOeS A SKV/C6 TO TH£ 
AVIATION INDUSJlir YOU SHOULD 
INOUme ABOUT THIS SsaiONI 


PROfESSIONAL SERVICES 


KIRBY AND COPE ASSOCIATES 




Consult these Specialists 



DC-3 

FOR SALE 

We are owners. 

LEEWARD AERONAUTICAE 
SALES, INC 


Remmert-Werner 

St. Louis Plorida Toledo 
Lodestar DC3 Beech 




W/ien you Need Qukk Action 

""in Motion Week ... USE 

The Searchlight Section 


Weather Eye 

ijilr flight radar 


"Take a Heading for Reading 

hr the BIST MAINUHANCe • OVERHAUL » MODIfICtTION • INSTALLATION 
READING AVIATION SERVICE, INC. 
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SEARCHLIGHT SECTION 


3-Dciy Public 

AUCTION 

OVER $18,000,000 AIRCRAFT 
SUPPLIES, PARTS & EQUIPMENT 

INVENTORY REDUCTION 

— for 

AMERICAN AIRMOTIVE CORP. 

Miami Internalional Airport 

MIAMI, FLORIDA 


DECEMBER 11, 12, 13 


A«iuisiti9i< Cott 

MAGNETOS AND PARTS, ETC. 

INSTRUMENTS," INDICATORS, 
GAUGES AND METERS, ETC. 

AN hXr^W/^TT”f^1NGS 

ELECTRICAL EQUIPMENT & 
MISCELLANEOUS SUPPLIES 

$1,7*5,000 Coir 

PUMPS, MISC. PARTS, ETC. 

SHOP AND HAND TOOLS, 
MACHINERY & EQUIPMENT 


M,sc”2:i“R“;7;“Jpn,Es 






II. S. GOVT. 

ELECTRONIC 

INVENTORY TERMINATIONS 

ol tremendous savings! 

3-AXIS LEAR AUTOPILOT 
GYRO AND AMPLIFIER 




I 



Solar skills give power and form 
to new missile programs 








LETTERS 


Shares NACA Feeling 

Your N()\. 5 cdifoiial trihutt to thi- 
NACA oiul tlic men wlio make it tick giivc 
effectiie voice to scnliincnls widely shafctl 
in the aircraft Induvtrv hut all too raich 

We ill the business realize what a primi- 
tive state our miiitaiv and conimcrciaf avia- 
tion ss'ould be in todav liad it not been for 
NACA. Vet the importance of this agency 
has never been adequately appreciated bv 
the general public or by Congress. 

I sincerely hope copies of your editorijl 
will be given wide distribution among mem- 
bers of Congress, the Bureau of tbe Budget, 
the Scleetivc Service System, the Civil Serv- 
ice Commission, and (if tins be treason . . . 
etc.) college placement offices. 

G. G. Kavten 

Chief Aerodynamics Engineer 

Tlie Glenn L. Martin Co. 

Baltimore Md. 


Lauds Algeria Series 

1 was fortunate enough to be the only 
.American re-presentative on liand during 
both phases of the recent C'aluation of the 
11-21 and H 5-f in Algeria, hi belwccni 
the phases, I concentrated mv activities at 
the .Army base at Setif. 

I ulsli to say at tills time tliat it is mv 
persona] belief Robert Farrell has done a 
iiiagiiifieciit job of reporting on a quite ab- 
.straet subject. In reading tne articles (A\A' 
Sept. IT. p. 2S. Sept. 24. p. 88. and CXt. 
1. p. "3), I found practically no items I 
would have cosered in a substantially differ- 
ent manner than did .Mr. Farrell. 

I'rcqnently svlicn rending a news or nar. 
rativc article on a subject with which I 
am intimately familiar I Snd the author has 
not gathered all the facts or lias drawn what 
I consider to be improper conclusions based 
on his interpretation of the facts he has 
obtained. Tkis is certainly not the case in 
Mr. Farrell's .Algerian report. 

Congratulations on an excellent presenta- 
tion. It is tlirongb fine articles like this 
that I rcpcatedis find .Aviatio.s* W'ki.k is 
tbe most I'aluablL- aviation periodical to 
reach my desk. 

T. R. PlERPOlNt 
Service Manager 
A'crtol .Airepaft Corp, 
Morton, Pa. 


Altimeter Ready Now 

ill your Oct. 22 issue (p. 1 54) Mr. Robert 
E. Trimble expresses the hope that some- 
one 'comes up with' an accurate altimeter 
before the 1,000 ft. on top clearance is 
eliminated. 

The purpose of this letter is to draw to 
Mr. Trimble's attention, as well as the 
attention of your many other teadcis who 
must have observed Nit. Trimble's com- 
ments, that someone lias "come up with" 
an accurate altimeter. .As a matter of fact, 
tw'O recent improvements in altimeters made 
by the Koll.sman Instnniieiit Carp. Itaix- 
come a long wav tow.ird eliminating 


Atiatioii ITeeA Ketcoiiies the ottin- 

ip the nwgnsliie't eiiiturint cotunipn. 

Week. 330 W. 42 Sl..'.Vcir')'orfc 36. 

iV. I*. Try /o keep iettera umler 500 

irithheltl on request. 

the conditions described in Mr. Tnmblc's 
letter. 

In y our .Mar. 3 issue (p. 69) a description 
of the Kollsiiian Integrated Flight Instiu- 
ment System pointed out that altitude in- 
formation was given bv the system within 
an aceuraev of plus or minus ICO ft. at 
40,000 ft, .Altliougli this is a eomnicreial 
developiiicnt and the svstem was designed 
primarily for. and in eonjniietion with, the 
scheduled airlines, there is no reason why- 
other aircraft, such as the militaiy, could 
not use this equipment. Secondly, the 
new altimeters designed to the new pre- 
cision specifications go a long way toward 
removing instrument error. 

Of course, having an acemate instrument 
is only part of the storv. For example, I 
am sure that it Mr. Trimble's correspondent 
were to iincstigate further lie would find 
that most of the lariation in altimeter read- 
ings experienced hy the eight I'-80s flying 
at 36,000 ft. were caused bv variations in 
the static systems of the airplanes, and a 
relatively small amount bv the variations in 
the instruments themselves. This is where 
the new Kollsniaii Integrated Flight Instru- 
ment System comes into its own, Tbroii^li 

static system as well as variations wilhin 
the instruments are corrected. 

! am in complete sympathy with Mr. 
Trimble's thoughts in this mattsv. but now 
that the equipment has been designed and 
is in production it's up to the operators to 
see that the proper use is made of it. 

Evaarri II. Sciihof.dzr 
fCollsmau Instrument Corp 
Elmhurst, N. Y. 

Passenger Delay 

]nsr a line to congratulate vou on vour 
editorial of Oct, S (P.-tssengcr Scrx'icc Pavs 
Offi. Perhaps this will help the exasperat- 
ing problem of just Icltiiig people wait. 
Mavbe mote airlines will like to sec the 
good publicity. Last w-eek I was disgusted 
with transfer from Madrid at Idlewild; a 
tong delay and they wouldn't let passemgers 
back off the plane. 

John \f. M.vnson 

IfODvcr Electronics Co. 

Baltimore. Md. 

Heat Exchanger 

A'our article "Heating Studies Tax .Ap- 
paratus Ingeiuiity " i \W Ocl. 29, p. 461 
describes a ceramic heat exchanger being 
constructed hi- the N’.AC.A and describes 
the pilot model of the beat cvcbaiiget. It 
is of interest to note that a full scale 
ceramic beat exchanger which lias operated 
at 2.300F lias been in successful operation 
at the livpersiiiiic facility nf the Polytechnic 
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Institute of Brooklvn for the past tw'o years. 
,\ 12-in. jet of air wirli velocity exceedine 
6.000 fps. at a total stream Icmpc-raturc of 
2.500F can be produced. (Sec foe rcfeteiuje, 
W'.AEfC-TN 55-693, November 1955. and 
The Proceedings of the High-Speed Con 
fercncc on .Aeronautics, Polvtcclmic Insti- 
tute of Brooklyn, 1955). 

This heater, conception and construction 
of which was sponsored bv the Aeronautical 
Research Laboratoiy of the M'riElit .Air De- 
velopment Center, US.AF, is believed to 
hai'c been the first of its kind in operation 
ill coimection with hypersonic wind tunnels. 
It Is gratifying to see that this successful 
pioneering effort has iiiffuciiccd the con- 
struction and use of similar heat exchangers 
for rhis purpose in other facilities in the 
United States. 

Mariin H. Bloom 
.Associate Professor 
.Aeronautical Engineering 
Polytechnic Institute of Brooklvn 
Freeporr. N. A'. 

Utter Disregard 

Such disgusting irresponsibility can no 
longer pass without protest (.\'\' Sept. 
10. p. 23, [iidustiy Obscn'cr). 

No civil pilot, even one flying someone 
else’s equipment, would dare show such 
utter disregard for the aircraft or the safety 
of lives and property at his destination. 

Instead of being lauded for a hrilliaiif 
perform.-mce. the -Air Force personnel in- 
volved in the arrival of F-IOOC aircraft in 
the Bciidix Trophy Race with no fuel or 
with only 20 g.illons left in the tank must 
be strongly criticized. 

,-V gamble of this sort with several niillion 
doil.irs worth of t.ixpayers' ai^laiics (in the 
presence of airsolutcly no military necessity) 
can not be justified. 

.Are we to assume that the pilots are not 
f.vniihar with the fuel consumption of their 
aircraft, or that the people responsible for 
permitting their p.irticipation do not care 
about these factors, or the need for thc-se 
airplanes in our national defense cffoitT 

Much more than a w-rist slapping is re- 
qtiiied here. Such etiiiiiiial disregard for 
safety of persons, property, and Lixpavcrs' 
aircraft, needed for our defense, must 
never be repeated. 

Jim FiTzuucii 
San Diego. Calif. 

Britannia Error 

111 your Issue of .Aug. 20 (p. 23) It is 
statexi that "maxiiiium letdown rate foe the 
Bristol Britannia is limited to 500 fpm. . .". 
I am afraid this is very wide of tlic mark. 
AA'e reeommciid that, with the Britannia 
310. operators can schedule a rate of descent 
of 2,000 2.500 fpm. Tlie corresponding 
rate in the cabin is, of course, onlv equiva- 
lent to 200-500 fpm. 

.A point of iiitcrevt is that- during its 
tour of North .America, the Britannia 102 
regularly descended at up to 2.000 fpm 
when following airline let-down procediirev. 

Plifh Ktsc 

'lAie Bristol .Aeropl.vnc Conipanv Ltd. 

Bristol. England 
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See tor yourself why the new 
LEACH BALANCED-ARMATURE RELAYS 
outperform all other types in resistance 
to shock, acceleration and vibration 



LEACH 


MAGNET COIL wound w5lK Teflon insulated magnet 
wire on one-piece Kel F bobbin assures reliability at 
elcv.ated ambients- 

DUAL COIL construction is the most cFRelcnt magnetic 
circuit for minimum height .and maximum rcBistancc to 
vibration and shock, 

BIFURCATED CONTACTS assure high rcliahility in con- 
tact making circuits. Ovcrtravcl and high contact 
pressures produec-d by the pivoted armature result in 
immunity to shock and \4bration. 

ARC BARRIER of Kel F molded eonstnietion provides long 
arc path for use on 3 phase ac circuits, prevents pliasc-to- 
pliasc flashovcr. 

BALANCED-ARMATURE DESIGN. In a Balmced-Annatiirc 
eonstnietion, shock and vibration forces cannot cxiiLse the 
relay armature to move. This eliminates faulty operation 
of Lxmtacts due to vibration and shock forces. 

HEADER AND CONTACT ASSEMBLY futures siiiiplificd 

resistance, provides maximum resistance to vibration. 
Contacts and working parts are readily accessible tliroiigh- 
out assembly, so that Leach is able to me.asurc c-ontact 
gap, contact pressure and overtravel, prior to sealing, on 
100 per cent of production. Customers aru assured of 
niaxiiiiiim performance from every production rclay. 
Falent Pending. 

MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPERATING ENVIRONMENTS 

Tlie Leach Balanced-Armature Relays meet or exceed 
retiulremenls of MIL-R-3757. MIL-R-6106, MIL-E-5272- 
Typic.al ratings include: vibration, 20 G's to 500 cps 
(higher ratings avaihiblc); shock and acceleration, more 
than 50 G's; temperature, —50* to 4- 125"C; life, 50,000 
continuous operations minimum at rated load; coils, any 
resistance to 10,(X)0 ohms — also .available for 115 vac, 
400 cps operation. 

Write totlau for pour copy of the Leach Bofanccd-Arnitz- 
turc Relau Catalog. 


CUPOSATIOtl / LEACH RELAY DIVISIOH 


DISTRICT OFFICES AND REPRESENTATIVES IP 



Servomechanisms’ Retative Wind T ransducer. . . provides 
angle of attack and stall warning data. This precision 
instrument selected for use in the Starfighter Is 


Lockheed’s F-104 Starfighter... 
the fastest combat aircraft known 
. . .another of the star performers 
in the Air Force’s famed 
“Century” series.^^,.,^,,._,,., , ■ 


extremely accurate, rugged and reliable, an excellent example 
of the advanced equipment Servomechanisms 




